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During the past three years in the ¢ Edrophonium chloride is a cholinergic drug 
clinic of the Mount Sinai Hospital, New York, we have characterized by prompt, brief action on patients 
utilized the edrophonium (Tensilon) chloride test as a with myasthenia gravis. The response consists of 


study the value of the edrophonium test in the mended dosage, based on a study of 300 patients, 
differential diagnosis of myasthenic from cholinergic consists of 2 mg. injected intravenously, to be fol- 
crisis. This test was also found to be useful as an aid lowed 30 — oe er 


a valuable aid in estimating the effectiveness and dura- increased muscle strength when there was weak- 

tion of action of experimental drugs made available for ness; (2) marked subjective ; (3) minimal 
the treatment of myasthenia gravis." On the basis of to absent side-reactions; and (4) no f. 

this experience, certain refinements of the edrophonium In the normal subject, administration of edrophonium 

test are now chloride causes no change in muscle strength. Fascicula- 

tions are almost always noted. (Fasciculations are not 

BARLY TECHNIQUE present when neostigmine is used as a testing agent. How- 


In original studies * the average anticurare dose of —_—_ ever, the diagnosis with the edrophonium test is not de- 
edrophonium chloride, 1 cc. (10 mg.), was selected on pendent upon the presence or absence of fasciculations 
an empirical basis for the rapid diagnostic test for myas- alone.) It is important to emphasize that positive re- 
thenia gravis. Edrophonium chloride was administered sponses to edrophonium chloride usually occur within 
intravenously in approximately 15 seconds. The patient the first one to two minutes of the injection. Within five 
with myasthenia gravis reacted within approximately 30° minutes the patient with myasthenia gravis returns to the 
to 40 seconds, exhibiting the following response: (1) pretest status. 


Tensiion by Dr. T. C. Fleming of Hoffmann-LaRoche, Inc. 
1 . 3 Salts, J . & Exper. Therap. 100; 83, 1950. 
Chioride, J. A. M. 150 

‘ . Ls Studies in Myasthenia Gravis: Use of Edrophonium Chioride (Tensilon) in Differentiating Myasthenic from 
Cholinergic Weakness, A. M. A. Arch. Neurol. & Psychiat. 70: 385 (Sept.) 1953. 

. . . in Myasthenia Gravis: Edrophonium Chioride (Tensilon) Test as a New Approach to 
Gravis: Preliminary Report on Therapy with Mestinon Bromide, J. A. M. A. 
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diagnostic procedure in over 300 persons referred to us 
possibly having myasthenia gravis. The diagnosis improvement, the 
myasthenia gravis was established in 110 of these pa- muscles and side-effects ore minimal. If the subject 
tients. Thousands of edrophonium tests were performed is psychoneurotic with abnormol foti , the 
in the management of these proved cases. Edrophonium effects of the sae he datechd aati 
chloride, an analogue of neostigmine (Prostigmin), is placebo. If the is normal, there is usually 
a rapid-acting cholinergic drug.' Because of its short tasciculation without increase in strength. Excessive 
duration of action, edrophonium was found to be suita- doses of the elicit false-positive reactions in 
Nosi: vis.? Further 's. The recom- 
facilitating regulation of proper dosage of cholinergic a ee ee 
drugs.* The edrophonium test was further shown to be 

183 


FALSE-NEGATIVE RESPONSE 

In our series of 110 patients with myasthenia gravis, 
false-negative responses occurred in 8 patients, with 1 cc. 
(10 mg.) of edrophonium chloride as the intravenously 
given diagnostic dose. These eight patients were appar- 
ently hyperreactive to edrophonium. They exhibited 
a cholinergic response with fasciculations and muscarinic 
side-reactions such as flushing of the face, tearing, saliva- 
tion, abdominal cramps, nausea, vomiting, and diar- 
thea. In addition, the weakness of the striated muscles 
was accentuated. This false-negative response can 
also be seen after the intravenous or intramuscular in- 
jection of a diagnostic dose of neostigmine methylsulfate 
in subjects hyperreactive to neostigmine. 

The false-negative response to edrophonium, neostig- 
mine, or any cholinergic agent employed for the purpose 


10 ce (10 


Serial ergography showing response to injection of increasing incre- 
ments of edrophonium chioride. 


can be explained by the pathological physiology of the 
disease and the pharmacodynamics of these drugs. The 
patient is rapidly brought from a myasthenic state into 
a cholinergic response. This can be accounted for on 
the basis of drug dosage. By clinical trial, 0.2 cc. (2 mg.) 
of edrophonium chloride was selected as a testing dose 
for myasthenia gravis when a cholinergic response was 
elicited with 1 cc. (10 mg.). Subsequently, graded doses 
were evaluated by the following technique. Bulb ergo- 
grams requiring 105 seconds were recorded by paticnts 
known to have myasthenia gravis when they were in need 
of a dose of therapeutic drug. To establish the proper 
rest period and to overcome the fatigue of the first test, 
serial ergograms were performed at various time inter- 
vals; thus, a five-minute rest period was sufficient to 
eliminate this factor. After the patient recorded a con- 


who were in need of medication showed noticeable im- 
an injection of 0.1 cc. (1 mg.) of 

edrophonium chloride; after 0.2 cc. (2 mg.) there was 
only a moderate improvement over the 0.1 cc. test. A 
plateau was reached at 0.2 cc. (2 mg.), with only slight 
improvements to 1 cc. (10 mg.). Patients who are hyper- 
reactive to i rate their best ergo- 
gram results with 0.1 cc. (1 mg.), whereas, with 1 cc 
(10 mg.) they showed weakness from overdosage. The 
of some subjects recorded i with 


tiplopi 
relieved until 0.2 cc. (2 mg.) 
or 0.4 cc. (4 mg.) or even | cc. (10 mg.) was given. 
FALSE-POSITIVE RESPONSE 

There is no therapeutic test that is absolutely pathog- 
nomonic. Hysteria can simulate almost any symptoma- 
tology known. In myasthenia gravis, placebo testing can 
be done with saline solution, atropine, or a flushing agent 


the history and physical examination. 
DIFFERENTIAL DIAGNOSIS 


Myasthenia gravis may affect any striated muscle in 
the body. It may involve the bulbar as well as the skeletal 


appears only in the limb and trunk muscles may simulate 
muscular dystrophy and peripheral neuropathy or amyo- 
tonia congenita. Bulbar myasthenia gravis on occasions 
has been mistaken for bulbar poliomyelitis with respira- 
tory difficulties. Severe weakness associated with cer- 
tain forms of hyperthyroidism and periodic familial 
paralysis must also be considered in the differential diag- 
nosis of myasthenia gravis. We have used the edropho- 
nium test on all of the above conditions, and the response 
was that of normal individuals, i. ¢., no change in muscle 
strength, except in two cases of periodic familial paralysis 
in which we had to use atropine promptly to counteract 


This occurred in four patients tested. The use of the 
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trol ergogram, a five-minute rest period followed. Sa- 
line solution in a tuberculin syringe was injected intrave- 
nously and the needle left in site. A 30-second wait is 
required for a response. A second ergogram is now re- 
corded and another rest period allowed. A second syringe 
with edrophonium is attached. Increasing increments 
of edrophonium chloride are injected starting with 0.1 
ce. (1 mg.), then 0.2 cc. (2 mg.), 0.4 cc. (4 mg.), and 
finally 1 cc. (10 mg.), with ergograms and rest periods 
after each dose (see figure). 

The graphs made by patients with myasthenia 

1 the administration of 0.1 cc. (1 mg.) of edrophonium 
19 
v1 
serves to confirm the clinical impression derived from 
neurological entities. In many instances the clinical pic- 
ture may resemble isolated cranial nerve palsies, bulbar 
paralysis caused by neoplasms, infections, or vascular 
occlusions, or degenerative processes such as multiple 
sclerosis. In infants the impression may be the so-called 

congenital nuclear agenesis. Cases in which weakness 
severe side-reactions. 

An important differential diagnosis exists between 
myasthenia gravis and psychoneurosis with marked fa- 
tigability. Occasionally a psychoneurotic individual will 
show the improvement of symptoms with edrophonium 
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placebo test helped to clarify this situation. To remove 
all doubt in this type of case, it may even be necessary 
to give the patient a trial with neostigmine, 
Mestinon (a dimethyl carbamate of 3-hydroxy-1-methyl 
pyridinium bromide), or ambenonium (Mysuran) chlo- 
ride, formerly known under the research name WIN 
8077. Placebo tablets of neostigmine or Mestinon may be 
used to compare results. An additional aid is the presence 
of an eye-closure phenomenon that is exhibited by some 
psychoneurotics tested with edrophonium. This response 
is an involuntary forcible closure of the eyelids and is 
often accompanied by marked muscarinic side-reactions. 
However, it should be noted that the eye closure could 
be present in psychoneurosis in conjunction with myas- 
thenia gravis. This phenomenon, therefore, must be eval- 
uated on the basis of the over-all findings. 


RECOMMENDED TECHNIQUE 

A tuberculin syringe containing 1 cc. (10 mg.) of 
ium chloride is prepared with an intravenous 
needle; 0.2 cc. (2 mg.) of edrophonium chloride is in- 
jected intravenously within 15 seconds and the needle 
left in site. Only if no reaction occurs after 30 seconds, 
inject the remaining 0.8 cc. of edrophonium. If cholin- 
ergic reaction occurs after injection of 0.2 cc., discon- 
tinue test and wait one-half hour; repeat test using 0.1 

cc. (1 mg.) of edrophonium chloride. 

Dosage for Children.—The intravenously given test- 
ing dose of edrophonium chloride in children up to 75 
Ib. (34 kg.) of body weight is 0.1 cc. (1 mg.). For chil- 
dren above this weight, use 0.2 cc. (2 mg.). Because an 
intravenous route may be difficult to use for children, 
the intramuscular route may be used. In children up to 
75 Ib. of body weight, inject 0.2 cc. (2 mg.) of edropho- 
nium chloride intramuscularly. In children above 75 Ib. 
of body weight, inject 0.5 cc. (5 mg.) intramuscularly. 

intramuscularly Given Test in Adults.—In adults with 
inaccessible veins, the dose for injection intramuscularly 
is 1.0 cc. (10 mg.) of edrophonium chloride. In subjects 
hyperreactive to this dose, wait one-half hour and repeat 
using 0.2 cc. (2 mg.) edrophonium intramuscularly to 
rule out false-negative reactions. All signs that would 
appear with the intravenously given test also appear with 
the intramuscularly given one, except that there is a de- 
lay of 2 to 10 minutes until a reaction takes place. Unlike 
neostigmine testing, where the effects last for an hour 
or two, with edrophonium the reaction is worn off within 
a period of 5 to 10 minutes. 


TEST IN CRISIS 

Crises with respiratory failure are a major problem in 
myasthenia gravis. In recent years it has become more ap- 
parent that overdosage with cholinergic medication may 
cause respiratory failure. This has been called cholinergic 
crisis.” It is most important when a patient is in crisis 
that one establish whether the cause is underdosage or 
overdosage. The clinical observation made by the physi- 
cian and the patient must be considered. The edropho- 
nium test is only used in crisis when the history is vague 
or unobtainable and the physical examination inconclu- 
sive. The test reveals that the patient is cholinergic if he 
becomes momentarily worse. Edrophonium is much less 
toxic than neostigmine in cholinergic crisis, because 
edrophonium is short-acting. If neostigmine is used, the 


patient becomes worse and remains so for one to two 
hours or more and may require the use of the respirator. 
We have been able to avoid the use of the respirator in 
three cases by resorting to the edrophonium test. 

If a patient in crisis is placed in a respirator, it is ad- 
visable to discontinue cholinergic medication for the first 
24 hours. If the patient is cholinergic, this permits ef- 
fects of the medication to wear off. If the patient is 


drug therapy is resumed, the patient may not be able to 
talk because of a tracheotomy tube nor write because of 
weakness. In such instances, we observe the respiration 
of the patient as the criterion for effectiveness of medica- 
tion by opening the vents of the respirator. The patient 
is then given his dose of cholinergic drug. If need be, 
the adequacy of medication may be tested one hour 
later by performing an edrophonium test. In respirator 
cases when the edrophonium test is used, 0.1 cc. (1 mg.) 
is the initial dose and should be slowly increased by | mg. 
increments until a response is observed. 
SUMMARY 

Over 300 patients suspected of having 
gravis have been tested with edrophonium (Tensilon) 
chloride. One hundred ten subjects exhibited a positive 
response to the test. In our original report, we recom- 
mended the use of | cc. (10 mg.) of edrophonium chio- 
ride as an intravenously given injection for the rapid 
diagnosis of myasthenia gravis. Although this dose gave 
positive responses in 93% of the patients tested, there 
was a small group of hyperreactive subjects in whom 
this dose was found to be too large; therefore, we advised 
a new dosage schedule for the edrophonium chloride test 
in order to avoid the false-negative responses. A tuber- 
culin syringe filled with 1 cc. (10 mg.) of edrophonium 
chloride is prepared; 0.2 cc. (2 mg.) is injected leaving 
the needle in site; and, if no reaction occurs after 30 
seconds, the remaining 0.8 cc. of edrophonium is in- 
jected. If a cholinergic response occurs with 0.2 cc., the 
test is discontinued. er ama wre the test may be 
repeated using 0.1 cc. (1 mg.). 

The intravenously given dosage of edrophonium chlo- 
ride recommended for children is 0.1 cc. (1 mg.) for 
those weighing less than 75 Ib. (34 kg.) and 0.2 cc. 
(2 mg.) for children above this weight. The intramuscu- 
larly given dosage for children is 0.2 cc. (2 mg.) or 0.5 
cc. (5 mg.), depending upon weight. An intramuscu- 
larly given dosage of | cc. (10 mg.) is recommended for 
adults. If the subject is hyperreactive, one may repeat 
the test in one-half hour using 0.2 cc. (2 mg.). False- 
positive edrophonium tests can be avoided through the 
use of a placebo injection of either saline solution, 
atropine, or nicotinic acid prior to the starting of the 


chloride test may be used in crisis when the history is 
vague or unattainable and the physical examination in- 
conclusive. 

4 E. 89th St. (28) (Dr. Osserman). 


6. Schwab, R. S.: Belladonna Drugs in Cholinergic Poisoning During 
) 
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out medication and possibly lowers the resistance to 
therapeutic agents when they are reinstituted. When 

edrophonium test; results of the placebo and edropho- 
nium tests are then compared. The edrophonium 


3.A.M.A., Jan. 21, 1956 


TREATMENT OF MYASTHENIA GRAVIS WITH MESTINON BROMIDE 
Joseph E. Tether, M.D., Indianapolis 


In 1954 I reported ' preliminary findings in 56 pa- 
tients with myasthenia gravis who had been treated with 
Mestinon bromide (a dimethyl carbamate of 
1-methyl pyridinium bromide). Since then the number 
of patients who received Mestinon has been enlarged to 
165. It is the purpose of this report to describe the ex- 
perience with this larger group, some of whom were 
treated for periods as long as 17 months. 


PROCEDURE 


RESULTS 


duration of the disease ranged from 1 to 50 years (aver- 


reactions decreased in patients with these larger require- 
ments. One interpretation of these findings is that the 
dosage of Mestinon should have been greater in some 
of these patients in order to obtain a further decrease in 


1. Tether, J. E.: Mestinon in Myasthenia Gravis: Preliminary Report, 
. System 16: 227 (Aug.) 1954. 


ticularly the dysphagia. Its action was smoother 
because more |, and no distressing side- 
effects were even in patients who used it 
as long as 17 months. 
thenic symptoms has also been observed with neostig- 
mine and other cholinergic drugs. 

An analysis of the distribution of patients according 
to their daily Mestinon dosage shows 33% of the pa- 
tients took less than 200 mg., 30% took 200 to 399 mg., 
29% took 400 to 1,399 mg., and 8% took 1,400 mg. 
or more. The daily intake of one-third of the patients 
was approximately three tablets or less of Mestinon. 
These patients with milder cases, most of whom ob- 
tained almost complete relief of symptoms with 


and that there are many mild-to-moderate cases for 
every one with the classical severe symptoms of myas- 


REPORT OF CASES 
Case 1.—A 28-year-old white woman 


Long Hospital in 
easy fatigue and weakness 
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© The diagnosis of myasthenia gravis was made in 
165 patients whose symptoms were either aggravated 
by one-tenth of the minimal curarizing dose of tubo- 
curarine chloride or objectively improved by intra- 
venously administered neostigmine. Most patients 
neostigmine in these patients. Mestinon was effec- 
tive in controlling the } pms, por- 
In order to facilitate the evaluation of results, a nu- 
merical code was assigned to the severity of myasthenic 
symptoms while the patients were under therapy. The 
same code was used to indicate the reactions to the drug. 
The numerical designations were as follows: 0, no symp- 
toms; 1, slight; 2, mild; 3, moderate: 4, severe. All of the 
patients were first observed while receiving neostigmine 
therapy. Mestinon bromide tablets (60 mg.) were then 
given orally as a substitute for neostigmine bromide. The 19 
initial dose of Mestinon was three to four times that of vl 
neostigmine and was subsequently altered, if necessary, 
according to the clinical indications. All of the patients 
were either diagnostically aggravated by one-tenth of 
a minimal curarizing dose of tubocurarine chloride or 
objectively improved by intravenously administered neo- _ Mestinon. They are examples of a view I have held for 
stigmine, or in most cases, both. some time, namely, that myasthenia is not a rare disease 
— 
The table summarizes the results in 165 patients. The thenia gravis. In view of the large number of cases in this 
ige, 5.2). Ihe period of treatment with Mestinon wa: sus the duration of the disease. No significant correlation 
3 to 17 months (average, 10.2). Those patients who was found. 
were given 1,200 mg. or less of Mestinon daily obtained Most of the patients who experienced less improve- 
good control of their symptoms. These results compare ment with Mestinon than with neostigmine in the pre- 
favorably with those of the preliminary report (0.6 to liminary report were retreated with Mestinon. The ma- 
1.2 vs. 1.1). The severity of drug reactions was almost jority of these have since reported better results with 
identical with that reported earlier (0.5 to 0.6 vs. 0.4). Mestinon than with neostigmine. In most cases their 
The 15 patients who required more than 1,200 mg. of failure to achieve superior results with Mestinon was 
Mestinon daily did not have as good control of symp- due to underdosage and in a few to overdosage. One pa- 
toms as did those in the lower dosage groups. Their tient apparently did not absorb sufficient Mestinon from 
average symptoms were 1.6 and 2.9 as compared with her gastrointestinal tract to achieve any effect whatever, 
0.6 and 1.2. Indeed, the severity of the myasthenic symp- so she added 100 tablets of Mestinon (6,000 mg.) to 
toms regularly increased as the Mestinon requirements her usual daily dosage of 100 neostigmine tablets (1,500 
grew larger. Interestingly, however, the severity of drug mg.), without apparert bencficial effect and without 
side-effects. A few patients who prefer neostigmine dur- 
ing the day take Mestinon on retiring because its effect 
seems to last through the night better than neostigmine. 
Almost all patients reported that they were stronger on 
; arising. Many who previously had to take neostigmine 
be throughout the night found that a bedtime dose of Mesti- 
tions. This phenomenon of increased need of and toler- the night. oh to indicate 
: , that Mestinon has a more pr effect than neostig- 
ance for Mestinon in proportion to the severity of myas- mine. A typical example of the ‘onger duration of effect 
| following Mestinon therapy is illustrated in case 1. 
The Mestinon bromide used in this study was supplied by Hoffmann- 
LaRoche, Inc., Nutley, N. J. 
Dis of her legs, with frequent falls, about 


Summary of Experience with Mestinon in Treatment of 
Myasthenia 


Gravis 

2 or More ‘han 

Less 200 
Average duration of disease, yr 80 80 13.3 14 
Duration of disease, yr......... 141 10 1” 4 
Average duration Mestinon 

03 os 18 

Duration Mestinon therapy,mo. 317 416 
Average dally dose, mg......... 1 
Daily dose, 135-240 3.20400 
A ymp ith therapy* 06 12 16 29 
Symptoms with therapy*....... O25 
Average reactions to Mestinon® 05 04 o1 0 
Reactions to Mestinon*........ O38 o3 o1 0 


* 0= no symptoms, 1 = slight, 2 = mild, 3 = moderate, and 4 = severe. 


ables the patient to take a sufficient amount of medica- 
tion to overcome some of the symptoms that may not 
have yielded to neostigmine. According to Osserman and 
co-workers,** “The effectiveness of Mestinon is only 
slightly longer than that of neostigmine.” Westerberg and 
Magee * reported, “Mestinon gave a more prolonged 
effect and more even maintenance of strength than did 
neostigmine.” Schwab and Timberlake,”* however, were 
unable to produce evidence that Mestinon had any 
longer action than neostigmine. In the preliminary report 
I indicated that Mestinon is more slowly and evenly ab- 
sorbed or has a more prolonged duration of activity, or 
both. My enlarged experience over a significant period 
of time supports the conclusion that Mestinon has a more 
sustained and even course of effectiveness than has neo- 
stigmine. Osserman * has observed that Mestinon seems 
more effective than neostigmine on the smaller muscles, 
innervated by cranial nerves. I have also noted this in 
many of the patients. Seibert,’ however, felt that Mesti- 
non was more effective on the larger muscles. Wester- 
berg ** noted no difference in this respect, and Schwab ** 
mentioned none. As Schwab warns, increased gastroin- 
testinal tolerance to Mestinon may in some cases present 
a hazard, as there are thus less early warning symptoms 
of overdosage. In my experience, Mestinon in excess 
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usually produces, in addition to sweating, salivation, and 
mild abdominal symptoms, rather definite “nicotinic” 
side-effects, such as muscle fasciculations, a peculiar 
blurring or “jumping” of vision with mild vertigo, and, 
occasionally, a “thick tongue” sensation, with dysarthria 


myasthenia 
daily at the time of delivery on Sept. 20, 1953. During delivery, 


I have seen several other patients with extreme dys- 
phagia who have increased their Mestinon dosage to the 
point of cholinergic crisis in a desperate attempt to im- 
prove deglutition. However, I have seen the same situa- 
tion occur with neostigmine. In the great majority of 
cases, symptoms of Mestinon overdosage are clear 
enough to serve as warning signals, especially if patients 
are trained to recognize them. 

SUMMARY 

Mestinon bromide (a dimethyl carbamate of 3-hy- 
droxy-1l-methyl pyridinium bromide) was given to 165 
patients with myasthenia gravis for periods of from 3 to 
17 months (average, 10.2 months). The daily dose in 


2. (a) Ovserman, K. E.; Teng, P.. and Kaplan, L. 1: Studies in 
Mestinon Bro- 


Pyridostigmin (Mestinon 
England J. Med. 238:271 (Aug. 12) 1954. 

3. Seibert, P.: Treatment of Myasthenia Gravis: Clinical Experiences 
Concerning Treatment of Pseudoparalytic Myasthenia Gravis with Pyri- 
dostigmine, Deutsche med. Wehnschr 78: 805 (May 29) 1953; abstracted, 
3. A M. A. 2528: 175 (Sept. 12) 195). 
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two years previously, followed by ptosis, diplopia, dysarthria, 
dysphagia, and general weakness. A definite diagnosis of 
myasthenia gravis was made, and treatment with neostigmine 
bromide was started. Since then this patient's dosage has aver- 
aged about 35 15-mg. tablets (525 mg.) daily, with a maximum 
of 60 tablets and a minimum of 20. She usually took six tablets 
every two and a half to three hours during the day and and dysphagia. These symptoms are usually accom- 
would regularly awaken with choking in the night and take six anied by increased weakness. If they are i red. and if 
more. She was always extremely weak on arising and would P Maer rig “a y gno , 
have difficulty in swallowing her tablets. Nevertheless, she ex- more medication is taken, this weakness may include the 
perienced no reactions and was able to carry on her work at muscles of respiration resulting in a cholinergic crisis, 
various jobs, of d and an difficult to distinguish from a true myasthenic crisis. 
insurance office, doing sework in ition. t a year : : : precede 
ago, therapy with Mestinon was started. She found that six tablets Occasionally, cholinergic weakness a0 : all 
every four to five hours was sufficient for improved, “steadier” other signals of overdosage. This is illustrated in case 2. 
strength during the day. She was, moreover, surprised when she Cast 2.—A 27-year-old white housewife was first seen on 
arose quite strong and able to swallow and realized that she March 6, 1953. She complained of ptosis of her eyelids and easy 
had not awakened during the night and had thus taken no medi- fatigue, with weakness of extremities, neck, and jaws beginning 
cation since retiring. As reported in the preliminary study, no about four years before her first visit. She was three months’ 
signs of organic toxicity have been encountered in any patients pregnant, and this was her third pregnancy. She developed ex- 
treated with Mestinon. treme weakness, aggravated ptosis, and blurred vision after ad- 
: ministration of 0.3 cc. of tubocurarine chloride given intra- 
Three nOcem reports on the — “ Mestinon have ap- venously. Ptosis and weakness disappeared after she was given 
peared in the American literature.’ There is a general 0.5 mg. of neostigmine intravenously. The severity of her 
she had a brief respiratory crisis, relieved by 0.5 mg. of neo- 
stigmine methylsulfate given intravenously. The child, a 5 Ib. 
14.5 oz. (4,290 gm.) girl, breathed and cried spontancously. 
During the mother's first postpartum month of receiving treat- 
ment her neostigmine dosage fell to 300 mg. daily. After this 
it rapidly rose to 1,110 mg. daily (74 15-mg. tablets) by Nov. 
23, 1953. Treatment was then rapidly changed to Mestinon. 
pe On the following day she took 1,620 mg. (27 tablets) 
gastrointestinal than does neostigmine. This estinon. Within a month, her daily dosage had dropped 
effects - to 600 mg. (10 tablets) and by February, 1954, as low as 240 
mg. (4 tablets). She has experienced no further side-effects or 
episodes of cholinergic weakness. 
mide, J. A. M. A. 1457961 (July 10) 1954. (6) Westerberg, M. R.. and 
Magee, K. R.: Mestinon in the Treatment of Myasthenia Gravis, New- 
rology 4: 762 (Oct.) 1954. (ic) Schwab, R. S.. and Timberlake, W. H.: 


this series was 60 to 6,000 mg. One-third of the patients, 
those with milder cases, required less than 200 mg. daily. 
No organic toxic effects were noted, regardless of the 
dosage of Mestinon. I believe use of Mestinon is an ad- 
vance in the treatment of myasthenia. It is preferred to 
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neostigmine bromide because of its ability to provide 
effective, smooth cont-ol of myasthenic symptoms with- 
out distressing side-effects or wide fluctuations in the 
intensity of the drug's action. 

1100 W. Michigan St. (7). 


THE ANTERIOR APPROACH TO THE STELLATE GANGLION 
USE WITHOUT A SERIOUS COMPLICATION IN TWO THOUSAND BLOCKS 


Daniel C. Moore, M.D. 


During the past years there has appeared in the liter- 
ature an increasing number of articles written by special- 
ists and some general practitioners stressing the attributes 
of stellate ganglion block for treatment, diagnosis, and 
prognosis of numerous diseases of the upper extremity, 
chest, neck, and head. Nevertheless, the severe com- 
plications (i. ¢., pneumothorax, catastrophic systemic 
toxic reactions from intravascular injection or a total 
spinal anesthetic ), which have a relatively high incidence 

employed 


terior paravertebral) have deterred most physicians from 
using this block. The exclusion of stellate ganglion block 
from the armamentarium of a physician deprives both 
the physician and his patient of its usefulness as a thera- 
peutic and diagnostic aid in the practice of medicine 
(see table). 

In 1945 Findley and Patzer ** in discussing stellate 
ganglion block for the treatment of herpes zoster de- 
scribed an anterior (paratracheal) approach to the stel- 
late ganglion that differed significantly from the above- 
noted approaches, After reading this article we began 
to use the anterior (paratracheal) approach to the stel- 


From the Department of Anesthesia. the Mason Clinic. 

Read before the Section on General Practice at the 104th Annual 
1. (@) Findley, T.. and Patzer, R.: The Treatment of Herpes Zoster 
Paravertebrai ty wh 25) 
1945. (6) Caldwell. G. A.; Broderick, T. F.. Rose, R. 

pathetic k of the Stellate Ganglion: Its 

Conditions, J. Surg. 28: 513-520, 1946. Amyes, W. 
Acute Cerebral RB. of 44 Cases, J. A.M. A. 
142: 15-20 Wan. 7) 1950. id) Costoa, T. O. Ocular of 


Stellate Ganglion Block, Its Use in the Treatment of Occlusion of the 
Central Retinal Artery, Am. J. Ophth. 34: 1289-1293, 1951. (¢) Adams, 


169.371, 1951. Uf) Swan, D. 


of the Stellate Ganglion, J. A. M. A. Uune WO) 146: 774-777, 1951. 
Swan, D. M.: Stellate Block im Bell's Palsy. ibid. 150; 32-33 
(Sept. 6) 1952. (4) Gordon, E. J: Stellate Ganglion Block in Treatment 
of Bursitis and Tendinitis of the Shoulder, South M. J. 45: 1131-1138, 
Various Syndromes Encountered in Cardiovascular Disorders, J. Missouri 
M. A. 48: 663-667, 1952. Fish. Me and Granthan, E. G.: Relief 
Procaine Block of the Sym- 
pathetic Nerve Supply, Ann. Int. Med. 3@; 172-177, 1952. - Pierach, 
and Stotz, Die Behandlung des Lungenidems mit Novocain- 
Biockaden des rechten Ganglion stellatum, Deutsche med. Wehnechr. 
77: 1344-1346, 1952. Player, G. Block Treatment of Stroke, 
Northwest Med. 52: 116-118, 1953. (m) Gilbert, N. C.. and de Takats, 
G.: Cervical Sympathetic Block, J. A. M. A. 152: 870-871 Uune 27) 
< Stellate Ganglion Biock in General Practice, 


2. Stellate Ganglion Block: Techatques. Indications, 
Charles C Thomas, Pubtisher, 


¢ Injection of a local anesthetic such as tetracaine 
about the stellate ganglion aids the diagnosis and 
relieves the symptoms of many functional disturb- 
ences in the upper extremity, chest, head, and 
neck. An anterior, paratracheal approach to the 
ganglion, here described, has been used in more 
than 2,000 cases. It is more easily mastered by the 
physician thon are the older anterolateral and 
posterior 
The criteria for a satisfactory block ore 
and localized vesodiletion, 


should lie over the transverse process of the seventh 
cervical vertebra and along the medial border 


stellate ganglion lies at approximately this level ( 
side opposite the one being blocked, and 
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and 

stellate ganglion (i. ¢., the anterolateral, lateral, or pos- a 
blocks in this study were satisfactory, and no severe 
late ganglion because we, too, found that other ap- 
proaches were difficult for our residents to master, 
caused pain during execution when the patient had re- 
ceived no medication, and had a relatively high incidence 
of severe complications. During the past 10 years while 
using this approach in over 2,000 cases we have made 
some modifications that in our opinion have further as- 
sured the avoidance of the afore-mentioned problems.’ 
. It is the purpose of this paper to: (1) describe the tech- 
nique that has been used at the Mason Clinic in over 
2,000 blocks without a serious complication and (2) 
emphasize that this very valuable block procedure is safe 
and feasible for a physician to use if the technique de- 

scribed herein is very carefully followed. 

TECHNIQUE 

Position and Landmarks.—The patient lies in the 
ee dorsal recumbent position without a pillow and with his 
arms at his sides. The head is tilted backward so the 
Syndrome Following Myocardial Infarction: Treatment by Procaine Block neck is in maximum extension (fig. 1). This straightens 
in 
1% in. (3.8 cm.), approximately two fingerbreadths, lat- 
eral to the jugular notch of the sternum and the same 
ae distance above the clavicle (fig. 1). This landmark 
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feeling for the most prominent transverse process. An 
O is placed on the skin overlying the sixth transverse 
process the medial border of the sternocleidomas- 
toid muscle (fig. 1). The cricoid cartilage is palpated 
and marked (fig. 1). This usually lies at the level of the 
transverse process of the sixth cervical vertebra, the ex- 


ception being in a thin, long-necked patient. These two 
anatomic structures serve as a check on the seventh 


Conditions in Which Block of Cervical and Upper Thoracic 
Portions of Sympathetic Nervous System May Be of Value 


(After Moore *) 
1. Traumatic vaeeular 
3. Postoperative 
a 
4. Raynaud's disease 
I le paralysi« 
(Volkmann's, ete.) 
4 kder- hand 
rome 
7. Idlepathic neural- 
Upper extremity Herpes 
and chest... 1. Cervieal rit 
wall Amputation pain 
18) Phantom sensa- 
tions 
Frostbite 
6. Nenunion of frac 
tures 
X-ray dermatitis 
1. Conditions ase. 
lated with rom ang!- 
Spasm 
ances 
1. Angina 
Myoca infarets 
coc Acute edema 
1. Pactal (Bell's) 
roster 
3. Newralgios | 
retinal artery 
Hyper 
secretions 
Ill. Bronehiolar 
spasm (asthma) 
IV. Abnormal 
carding 
rhythm 
transverse 


Precautions.—The landmarks should be carefully 
checked to be sure they are not more than 1% in. (3.2 
cm.) to 14 in. (3.8 cm.) from the midline of the jugular 
notch of the neck. The patient's head should be fully 
extended at all times while the procedure is being car- 
ried out. This maneuver straightens the slight normal 
curve to the left of the esophagus. The patient should be 
instructed not to talk, cough, or move while the injec- 
tion is being made. These instructions should be re- 
peated as the needle is being inserted. At all times dur- 
ing the procedure, a full 10-cc. syringe should be se- 
curely attached to the Lok-needle to facilitate injections 
and prevent possible dislodgment of the needle. Careful 
aspiration for blood or spinal fluid is imperative. 


Procedure.—The area is aseptically prepared and 
draped. The anesthetist stands on the side of the patient, 
facing the patient. An intradermal wheal is raised at 
the determined X with the 34 in. 25-gauge Huber point 


hig. 2.—The fingers act as retractors, pulling the sternocicidomastoid 
muscle and carotid sheath laterally. 

of the left hand straddle the X mark on the neck (fig. 2 
and 3). Downward and lateral pressure is exerted with 
the fingers of the left hand so that the sternocleid 

muscle and carotid sheath are pulled laterally (fig. 2 and 
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(Chassaignac’s) tubercle, the anterior tubercle of the 
transverse process of the sixth cervical vertebra, is lo- 
cated. This is easily done by placing the fingers behind 
the lateral border of the sternocleidomastoid muscle and 
Fig. 1.—Patient in position for a stellate ganglion block by the an- 
terior (paratracheal) approach. Note extension of the head. The topo- 
graphical anatomy is indicated. X lies over the transverse process of 
the seventh cervical vertebra, O marks the sixth cervical transverse 
process, and the line marked C the cricoid cartilage. (This and the 
following illustrations are from Moore.") 
security Lok-needle. If the anesthesiologist is right- 
handed, the full 10-cc. Lok-syringe, with the 1/2 in. (3.8 
cm.) or 2-in.(5 cm.) security Lok-needle attached, is 
held in the right hand while the index and middle fingers 
| CRICOID 
which should lie approximately in. (1.3 cm.) below | 
the O and the cricoid cartilage marking the sixth trans- —— i. 5 
verse process (fig. 1). 
>. 
F STELLATE GANGLION 


be felt on the lateral side of the depressing fingers. The 

left hand holds this position until the block is completed. 
No attempt should be made at this time to palpate the 
transverse processes with either the index or the middle 


withdrawn “% in. (0.3 cm.) to free it from the substance 
of the muscles that lie over the transverse process. 

A careful aspiration test is done for blood or spinal 
fluid. If either appears, the needle must be adjusted be- 
fore injection. If neither appears, 1 to 2 cc. of the solu- 
tion is injected and 15 to 30 seconds allowed to pass. If 
no reaction occurs, the contents of the syringe are dis- 
charged. The needle is then withdrawn. 


J.A.M.A., Jam. 21, 1956 
The test dose of 1 to 2 cc. is injected because, occa- 


before continuing the injection. The use of a test dose 
is stressed because intravascular injection into the verte- 
bral artery is a distinct possibility with this approach, and, 
if a large quantity of the local anesthetic solution (10 to 
S cc.) is injected, a severe systemic toxic reaction 


thetic drug into the vertebral artery. Although no blood 
could be obtained after another attempt at aspiration 
was made, the above symptoms were conclusive evi- 
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sic aly, ODtaINed ON Carerul aspita- 
tion, the needle may rest in a blood vessel, usually the 
vertebral artery. If this is true, 1 to 2 cc. of the blocking 
agent will produce dizziness, the feeling of “blacking 
oe out,” and nausea within this time, because of the cerebral 
£3 <a manifestations of the drug. When 1 to 2 cc. of the drug 
... eee is not exceeded, a severe systemic toxic reaction with 
e- and symptoms are elicited, the injection should be 
stopped. The needle should be withdrawn from the lumen 
of the vessel, moved laterally, and contact made with 
3 the anterior root rather than with the posterior root of 
x the transverse process of the seventh cervical vertebra 
could result. —— 
All of the blocks cited herein were deemed satisfac- 
tory. The criteria for a satisfactory block were the ap- 
pearance of Horner's syndrome (ptosis, enophthalmos, 19! 
and miosis) and the signs of sympathetic block in the vl 
' upper extremity (vasodilatation of the superficial veins, 
increase in skin temperature, and anhidrosis). There 
- have been no pneumothoraxes, subarachnoid (spinal) 
| injections, severe systemic toxic reactions, deaths, or 
asthmatic attacks during use of this technique. 
As with any procedure in medicine, some minor com- 
‘ae plications have been observed. In six instances blood 
# : was obtained by aspiration prior to injecting the local 
cervical, pres” Not anesthetic solution. In five cases, although no blood 
= _aecammaminc could be obtained by aspiration, the injection of the test 
dose of the local anesthetic solution (1 to 2 cc.) pro- 
fingers of the left hand. The straddling fingers act merely 
as retractors to pull the carotid sheath and sternocleido- 
mastoid muscle laterally. 
The needle is then inserted through the X perpendicu- hi 
lar to the skin in all planes (fig. 3). Then it is pushed | 
slowly posteriorly until it impinges on the transverse ~ ‘\ CAROTID 
process of the seventh cervical vertebra (fig. 4). The wt 4, _— 
exact depth varies with the depression of the skin by the j Se 
index and middle fingers of the left hand as well as with i re % 
the build of the patient; however, it is seldom necessary diseatinooe a 
to insert the needle more than 1‘ in. If, however, the \ | LEVEL oF 
needle does not impinge on bone or if paresthesias of be | CROSS SECTION 
the brachial plexus are elicited, the needle should be =. 4 . 
withdrawn and reinserted so that the point is more me- A A 
dial. If bone is still missed, then the needle should be " 
pointed either caudad or cephalad until it impinges on ¥y 
the transverse process. It is seldom necessary to adjust 
the needle. After the needle rests on the transverse B 
the seventh cervical transverse process. Note the effects of downward 
pressure and lateral traction on the carotid sheath. B, level of crows 
duced dizziness, ringing in the ears, and the feeling of 
“blacking out”—symptoms of injection of the local anes- 
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dence that the point of the needle rested inside the lumen 
of a vessel. Thus the injection of a test dose had prob- 
ably averted a severe systemic tuxic reaction. In these 
11 cases the needle was removed from the vessel’s lumen, 
an adjustment of it was made as described previously, 
and the block was satisfactorily executed. 

In two cases the patient complained of numbness of 


ADVANTAGES 

We do not wish to delve into the indications for stel- 
late ganglion block. The purpose of this paper is to 
emphasize the anterior approach to the ganglion with 
our modifications—not give an entire dissertation on the 
diseases that may be treated by it. Suffice it to list them 
(see table) and to say that most conditions that bencfit 
from the therapeutic use of stellate ganglion block re- 
quire a series of blocks, i. ¢., 6 to 10 blocks rather than 
one individual block. Since a series of blocks is neces- 
sary in most cases to improve the condition being treated, 
a technique for a stellate ganglion block, if it is to be 
used frequently, must (1) be easily executed without 
causing the patient much pain; (2) be free of severe 
complications; (3) result in a satisfactory block in a high 
percentage of cases; and (4) be easy to master. 

Absence of Pain During Execution.—Since it is neces- 
sary in most instances to perform 6 to 10 blocks for op- 


complications cause the patient to lose confidence in the 
technique and the physician's ability and in some in- 
stances may require hospitalization with increased ex- 
pense. The anterior approach to the stellate ganglion 
seems to avoid these severe complications. It is interest- 
ing to note that Orkin, Papper, and Rovenstine * in re- 


porting their complications with the various approaches 
to the stellate ganglion had no complications when they 
employed the anterior (paratracheal) approach; how- 
ever, with the anterolateral or the posterior approaches, 
severe complications were cited. 

Minor complications, such as those noted under the 
section on results, will cause the patient no concern pro- 
vided he is cautioned that these might occur and that 


have occurred in this series of cases, resuscitation equip- 
ment and drugs (i. ¢., means of giving oxygen by bag 
and mask, intravenous fluids, airways, vasoconstrictor 
drugs, suction, and short-acting barbiturates) have been 
immediately available. . 

High Incidence of Satisfactory Results —As men- 
tioned previously, all blocks in this study were successful 
with this technique; however, in occasional instances 
we have had to repeat the procedure if the desired re- 
sults were not accomplished by the first injection. With 
the anterior approach we found that the patient seldom 
objected to immediate reinjection because of the sim- 
plicity and brevity of the block as well as absence of pain. 

Some have condemned the anterior approach to the 
stellate ganglion when treating conditions of the upper 
extremity because they contend that there are instances 
when most of the sympathetic fibers of the upper ex- 
tremity do not pass through the stellate ganglion but go 

lar system. Therefore, they advocate the posterior ap- 
proach to the stellate ganglion when treating conditions 
of the upper extremities. To date we have not failed to 
find the signs of an adequate sympathetic block of the 
upper extremity following the anterior approach. Also, 
it should be stressed that, irrespective of the approach to 
the stellate ganglion, a block of the entire cervicothoracic 
portion of the sympathetic nervous system, not just the 
stellate ganglion, occurs, providing 10 cc. to 15 cc. of 
the blocking solution is used and the needle is correctly 

* This has been conclusively demonstrated by 
one of us * and Alexander * employing iodopyracet ( Dio- 
drast) solutions. In all of our cases it is routine to check 
for sympathetic denervation of the upper extremity be- 
fore and after the block. It must be stressed that Hor- 
ner’s syndrome may occur and yet the signs of a sympa- 
thetic nerve block of the upper extremity may be absent. 
If this is the case and the block was performed for a 
disease of the upper extremity or chest wall, the block 
should be repeated with each step in the technique being 
performed more carefully. 

In all the blocks in this series, 10 cc. to 15 cc. of 
0.25% tetracaine (Pontocaine) hydrochloride, with or 
without 0.1 cc. of epinephrine hydrochloride 1: 1,000, 

3. Orkin, L- Papper. E. M.. and Rovenstine, EB. A.: The Com- 

of Stellate and Thoracic Sympathetic Nerve Biocks, J. Thor- 
FA. 


and Lovell, B. K.: Roentgenologic Control 
of Nerve Biocks: Use of Injection (Diodrast), J. A. M. A. 
248: 885-886 (March 15) 1952. 
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solution. This numbness lasted from two to four hours 
and then disappeared. The plausible explanation of this 
would be the injection of the local anesthetic solution curs, the patient should be instructed not to eat or drink 
into the epidural space. With the exception of the numb- while it is present. Hoarseness indicates that the vocal 
ness, the patient complained of no other untoward reac- cords, the “watchdog” of the trachea, are partially inef- 
tion. In 5 to 8% of the blocks we have noted that 
hoarseness accompanies the block. In less than 3% of 
the cases partial brachial plexus anesthesia has oc- 
curred. These two minor complications are corrected 
as the local anesthetic agent is dissipated. 
which a stellate ganglion block is indicated must be 
treated as office patients. The cost would preclude 
treatment with stellate ganglion block if one of the re- 
quirements for its execution was hospitalization. Because 
most of these patients are not hospitalized—the excep- 
tion being the patient who is hospitalized for the disease, 
per se—they are usually not sedated for the block. In 
our experience the anterior approach to the stellate gang- 
lion has not produced sufficient pain to deter patients 
from returning daily or weekly for injection. If a large 
number of patients are willing to continue their treat- 
ment and do not complain that the procedure is painful, 
we can assume that the pain associated with the tech- 
nique is minimal. 
Absence of Severe Complications.—Since many of 
the patients treated by stellate ganglion block therapy 
are outpatients, ii is necessary to avoid, if possible, 
pneumothoraxes, high spinal anesthesia, and severe sys- 


was the anesthetic solution of choice because of its long 
duration of action; however, other local anesthetic solu- 
tions of the physician's own liking may be used. 

Quick Mastery.—In order for a block procedure of 
this type to become a part of the armamentarium of many 
physicians it must produce a satisfactory block in a high 
percentage of cases for the physician learning the tech- 
nique and for the physician who has occasion to employ 


it infrequently as well as for the physician who has be- 
come skilled in its execution 


teaching our residents in anesthesia and have been most 
the first two to three blocks we found the residents were 
able to perform the technique often with a dexterity 
equal to that of the instructor. 

In addition, we have shown the technique to a number 
of vascular surgeons in our community. These men were 
performing a large number of stellate blocks in their 
offices and were using either the anterolateral or the 
posterior . It was interesting to note that after 
these physicians had used the anterior approach a num- 
ber of times they volunteered the information that they 
would not return to the other approaches because they 
found that the anterior approach could be executed 
with little or no pain and that severe complications were 
absent. The above findings have led us to concur with 


approach for executing such a block with a local anes- 
thetic agent. The anterior (paratracheal) approach 
avoids the complications of stellate ganglion block com- 
mon to other methods, and this approach is readily mas- 
tered by those least adept. The technique is simple from 
the standpoint of both the physician and the patient. 
Severe complications with use of this technique did not 
occur in this series. 
1115 Terry Ave. (1) (Dr. Moore). 


$. Smith, D. W.: Stellate Ganglion Biock: The Tissue 
Method, Am. J. Surg. 823: 344-348, 1951. —s 


USE OF BENZATHINE PENICILLIN G IN CARRIERS OF 
GROUP A BETA-HEMOLYTIC STREPTOCOCCI 


Lieut. Thomas J. Brooks Jr. (MC), U. S. N. R. 
and 


Capt. Tilden 1. Moe (MC), U. S. N. 


° A single injection of 600,000 units of benzathine 
13 recruits whose throat cultures hod yielded 
beta-hemolytic streptococci. In 624 of these cases 
the streptococci were classified as A, and the 
injection of antibiotic in negative 
for at least one month thereafter in 597 
cases. No control group was , but it is 
significant thot rheumatic fever did not occur in 
any recruit who had received an injection of 600,000 
units of the antibiotic. 

Unfavorable reactions, which consisted 
of rash and urticaria, occurred in 25 cases, and only 
one of these was considered serious. Benzathine 
penicillin G merits further investigation as a possible 
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Smith * who noted that the anterior (paratracheal) ap- 
proach avoids the complications of stellate ganglion 
block common to other methods and that this approach 
is readily mastered by those least adept. 

It should be cautioned that alcohol injection of the 
stellate ganglion should not be done by the anterior ap- 
proach. The anterior approach relies on the spread of 
10 to 15 cc. of the local anesthetic agent in the correct 

tis area since ith alcohol the minor com 
injected in this area, since with alcohol the minor com- 

In our attempt to evaluate the efficiency of the anterior plications that have been noted under the section on 

approach we selected it as the method of choice for results might last for six to nine months and be a source 
of annoyance to both the patient and the physician. 

SUMMARY AND CONCLUSIONS 
From the results of 2,000 stellate ganglion blocks with 
the anterior approach, it is concluded that it is the best 
19! 
Primary infections due to beta-hemolytic streptococci 

and the nonsuppurative complications of these infections 

constitute one of the most important epidemiological 

problems in the armed forces.' It now seems clear * that 

the early institution of antibiotic therapy is effective in 

altering favorably the clinical course of disease resulting 

from infections with group A streptococci. It has been 

further demonstrated * that the administration of ade- 

quate amounts of penicillin is effective in eradicating the 

Dr. Brooks is now Professor and Chairman of the Department of 

Preventive Medicine, the University of Mississippi School of Medicine, 

Jackson, Miss... and Captain Moe is Commanding Officer, U. SS. Naval 

Hospital, Guantanamo Bay, Cuba 

1. (@) Denny, F. W., and others: Prevention of Rheumatic Fever: 

Treatment of Preceding Streptococcic Infection, J. A. M. A. 143: 151-153 

(May 13) 1930. (+) Department of Preventive Medicine, Surgeon Gen- singie-in son Hactic 

eats ced Denny Fever and Acue infections. 

Nephritis by Early Penicillin Treatment of Hemotytic-Streptococeus Infec- 

tiom, editorial, New England J. Med.. 242: 1025-1028 (une 29) 1950. SENSIS 

(c) Chamovitz, R.; Catanzaro. F. J Stetson, C. and Rammelkamp, 

Cc. H., Jt. Prevention of Rheumatic Fever by Treatment of Previous 3 

Streptococcal Infections: Evaluation of Benzathine Penicillin G, ibid. carrier state. Seal and co-workers * have pointed out 

Studies on the Prevention of Rheumatic Fever: The Effect of Time of that the administration of 250,000 units of penicillin 

and Seal, Antibiot Treatment of Streptococcal abruptly be of 

tive Tonsilitis or yngitis in Navy Recruits, Researc Oject prevent velopment re) umatic fever, w 

Navy Bureau of Medicine and Surgery, Deparment of Defense, Finistered to all members of an involved population. 


During the period of this study, 
there was no instance of a recurrence of rheumatic fever 


Bainbrid 

, between Oct. 15, 1953, and May 4, 1954. It has 

been reported * that i ici 
amounts 


administered in the present study. 


000 units of benzathine penicillin G intramuscularly in 
the gluteal region within 24 hours after the throat culture 
was made, excluding those men with a history of previous 
penicillin sensitivity. In this manner, a total of 2,696 
men received a single injection of benzathine 
G. Two hundred seventeen additional recruits also 
received at the same time an injection of 600,000 units 
of procaine penicillin G. All beta-hemolytic strepto- 
cocci obtained from the throat cultures were grouped by 
the capillary precipitation technique of Swift and co- 
workers,’ and 673 cultures were found to contain group 


A streptococci. Recruits were not routinely admitted to 


the sick list unless they had clinical symptoms sufficient to 
warrant it. Most of the men, therefore, who were given 
benzathine penicillin G were not placed under observa- 
tion in the hospital, and for this reason it is not unlikely 
that minor reactions to the drug went undetected. It 
must also be stated that records of subsequent therapy 
were not available, and it is probable that a few recruits 
may have received additional antibiotics or other medica- 
ments at routine sick call. 


RESULTS 
The number of recruits receiving 600,000 units of 
cultures were positive for 
was as follows: First Regiment, 2,204; 
437; and new companies, 272. The The effectiveness of the 


whom at least two throat cultures were taken after the 
administration of the benzathine penicillin G were con- 
sidered to have had an adequate follow-up study. Posi- 
tive cultures obtained after the fourth week, with at least 
two negative cultures after treatment, were considered 


Taste 1.—Effect of Benzathine Penicillin G in 
Beta-Hemolytic Streptococci from the Throat 
No. 
Totai no. with positive throat culture given drug... 673 
Incomplete follow-up study 49 


leno 
6 
2.7 
16 


* At least 2 negative cultures between 14 and %& days after treatment. 
* Positive cultures obtained from 1 of these men between sth and 
6th week after treatment and from 11 after only & py 


3. (@) Brink, W. R.; Rammelkamp, C. H.. Denny. F. W.. and 
mee a L. W.: Effect of Penicillin the Natural 
Tonsilitis and Pharyngitis, Am. J. Med. 10: 

(>) Denny, F. W.; Wannamaker, L. and Hahn, 
E. O.: Comparative Effects of Penicillin, Aureomycin and Terramycin on 
Tonsilitis and Pediatrics 21: 7-13 Wan.) 1953 

(c) Seal, J. R.; Mogabgab, W. J.; Friow, G. J., and E.: Penicillin 


of Epidemic Streptococcal Infections: 1. The Epidemic and 

the Effects of Prophylaxis on the Clinical Manifestations of Acute Strep- 

tococcal and Nonsireptococcal Respiratory Infections, J. Lab. & Clin. 

Med. 44: 727-753 (Nov.) 1954; Il. The Effects of Smali and Large Doses 

of Oral Penicillin on Epidemic Streptococcal Infections and on Carriers 
of Group 44: 831-899 (Dec.) 1954. 

Xe. Seal. J. R.: Oral Penicillin xis of Strepto- 

Infections, Am. Health 45: 662-672 (May) 1955. 

. Controtied Studies the 
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A. M. 1238; 10930-10% (Dec. 4) 1948. 
Stolierman, G H., and Rusoff, J. H.: 

Streptococcal Infections in Rheumatic Fever : Use 

Repository Penicillin Preparation, J. A. M. A. 15@; 1571-1575 (Dec. 20) 
A Hemolytic Streptococci by M Reactions in Capillary 
J. Exper, Med. 78: 127-133 (Aug) 1943. 
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They found, however, that within two weeks after pro- 
phylaxis with this dosage, new cases of streptococcic in- 
fections began to appear. This observation on the im- 
portance of long-continued administration of penicillin 
in the prophylactic treatment of streptococcic sore throat 
and rheumatic fever has been substantiated by others.* 
In 1952 Stollerman and Rusoff * reported the success- 
benzathine penicillin G (Bicillin), in the prevention of 
recurrences of streptococcic infections in a group of 135 
children and 8 adults who were known rheumatic sub- 
jects. This study indicated that effective blood levels 
were Often maintained for as long as four weeks after a 
in Cradicating streptococc 
preparation. There has been speculation * that the main- the throat is presented in table 1. Only those persons in 
tenance of effective penicillin levels in the blood and 
tissues for long periods of time might result in more se- 
event that such reactions appeared. Available data on 
this point are inconclusive, but preliminary studies do 
4 not appear to substantiate it. The value to the armed 
forces of an effective single-injection, long-term prepara- 
tion is apparent, and, to further investigate the use of 
benzathine penicillin G, the following study was under- 
Total no. with adequate follow-up study............ 
Positive culture obtained in less than 2 wk........... 17 
pain at the site of inj to the that some pa- culture only after 10 
ion that a (600,000 units) was 
ee as reinfections. Positive cultures occurred in 10 men 
MATERIALS AND METHODS between the fourth and sixth weeks, and an additional 11 
The physical facilities and the recruit population at _-« "en had positive cultures only eight weeks after treat- 
the training center in Bainbridge, Md., have been de- ment. 
scribed.** During the winter months routine throat cul- _ It was repeatedly noted that from week to week posi- 
With few exceptions these surveys were made at bi- viously had negative cultures. This was taken as evi- 
weekly intervals. During the same period of time re- dence that the streptococci were being transmitted from 
cruits of the Fourth Regiment were examined weekly or Person to person. Generally speaking, the maximum pe- 
biweekly, and cultures were taken of all men with clinical RERUN Me 
evidence of pharyngitis. New companies entering the 
two regiments were examined on the first day of their 
schedule. Cultures were read 16 to 18 hours after 
plating, and all individuals from whom a beta-hemolytic 
Research Project NM 005 0651.10.01, Navy Bureau of Medicine and 
Surgery, Department of Defense, 1954. Massell, B. F.; Dow, J. W.. and 


one or more negative cultures. Thus, it appears that 
conditions were favorable for the dissemination of strep- 
tococci. It therefore seems notable that 576 of the 624 
men in the study had no recurrences during the remainder 


of their recruit training. None of these individuals was 
studied for less than four weeks or had less than two cul- 


No. % 

Total no. receiving dru¢ eee 100.0 

Total no. with th 0.86 
Type of reactions 

Rash ... R20 

120 


Immediate (within # hr.), including hives and 
urticaria. Interval not known ip 1 emae........... 6 uo 
Delayed (appearing after 48 br.), including hives, 
urticaria, edema, lymphadenopathy, painful joints, 
purpurie reaction. Interval not known in ¢ cases 
Average no. of days before onset of reaction (all 
types). Not kmown im 2 cmaes. 


REACTIONS 

Of the 2,696 recruits who were given single injections 
of 600,000 units of the drug, and the additional 217 men 
who received the benzathine penicillin G plus procaine 
penicillin G, 25, or 0.86%, reported to sick call with 
complaints and findings considered to be reactions to 
penicillin. Data on these individuals are summarized in 
table 2. Ten of these men had a history of having pre- 
viously taken penicillin without a reaction. No reactions 
of the anaphylactic type were encountered, and those that 
are included in table 2 under the designation “Imme- 
diate reaction” appeared within the first 48 hours. The 
usual interval before onset of reactions in these cases was 
one to four hours, though, in one instance, urticaria ap- 
peared on the upper and lower extremities two days 
after the injection. Reactions appeared on the fifth day 
in two of the individuals classed as having “Delayed re- 
action,” and in the remainder of cases the interval was 
8 to 14 days. 

Eight of the men were hospitalized for a total of 66 
hospital days, but three of these patients accounted for 
49 of these days. Only one severe reaction was en- 


é 


disturbed by the appearance of skin lesions. 
not hospitalized, and the lesions disappeared in approxi- 
mately one week. 


them to seek treatment. Seal and co-workers * have 
shown that prophylaxis with orally given penicillin re- 
sults in approximately 0.3% reactions. There is some 
indication, therefore, that the number of reactions may 
be slightly higher after the injection of benzathine peni- 
cillin G than after the administration of orally given peni- 
cillin, but, from these observations, the reactions do not 
appear to be more severe or of a longer duration. The 
use of frequent throat cultures followed by the adminis- 
tration of benzathine penicillin G is not suggested as a 
practical approach to the control of epidemic strepto- 
coccic disease in large military populations. It should 
also be noted that the data presented here do not con- 
stitute a study on the prevention of rheumatic fever, 
since no control group was provided. They do appear 
to indicate the need for additional investigation. 
SUMMARY 

Throat cultures made on recruits of the U. S. Naval 
Training Center, Bainbridge, Md., during the winter of 
1953-1954 yielded 2,913 cultures positive for beta- 
hemolytic i. Each man was given 600,000 
units of benzathine penicillin G (Bicillin) intramuscularly 
within 24 hours after the culture was made. Six hun- 
dred twenty-four of the cultures were found to contain 
group A streptococci and were obtained from men who 
were followed for at least four weeks, with no less 
than two additional cultures taken between the second 
and fourth weeks after treatment. Five hundred ninety- 
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riod of dissemination occurred between the fourth and countered, and there was some considerable doubt that 
sixth weeks of recruit training, though this was not al- this man actually had a penicillin reaction. He reported 
ways the case. In some companies 10 or more positive to sick call 25 days after injection of benzathine peni- 
cultures were obtained from men who previously had had cillin G complaining of generalized rash, chills, and 
swollen, painful joints. He was hospitalized for 25 days, 
during which time the diagnosis of rheumatic fever was 
investigated and ruled out. As a therapeutic test he was 
given an additional injection of penicillin, with marked 
exacerbation of his symptoms and signs. Another pa- 
generalized purpurc reaction, which 
sn : : appeared within 48 hours after the administration 
the ped penicillin. This patient had very limited symptomatology 
tirely clear, rhage Ean time of this study, there and stated that he came to sick call only beca 
was a very low incidence of clinical streptococcic 
pharyngitis at the training center, with no recruits being 
hospitalized with this diagnosis. The fact, therefore, that COMMENT 
such a small number of the recruits to whom benzathine It appears from the results that benzathine penicillin G 
penicillin was seministeved had subcsquent may warrant further investigation as a safe, effective 
cultures for group A beta-hemolytic streptococci seems sone Gi single-injection prophylactic agent in the 
to indicate a period of protection against this organism of contro} of streptococcic infections and their nonsuppura- 
tive sequelae. It further appears that a single injection of 
Taste 2.—Reactions After Injection of Benzathine Penicillin G 600,000 units may be highly effective in eradicating 
group A streptococci from the throat and in preventing 
reinfection for approximately one month. The reaction 
rate encountered is based upon a tabulation of those re- 
cruits who voluntarily reported to sick call. No effort was 
made to ferret out men with minor symptoms and signs 
that might have been related to penicillin administra- 
tion. The rate obtained (0.86% ) is therefore not all- 
inclusive. Though the importance of minor reactions 
should not be underestimated, it seems not inappropriate 
LL... ae men who had sufficient symptoms and/or signs to prompt 
No. with previous penicillin sensitivity.................. ee eeee 
No. with any type of allerg@y..... 1 40 
perhaps four to six weeks. There was no case of rheu- 
matic fever in any recruit who received an injection of 
600,000 units of the drug. 
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seven had cultures thereafter for at least one 
month, and 576 had no known recurrence for the re- 
mainder of their recruit training. Reactions to the drug 
occurred in only 25, or 0.86% , of the men. These were 
mostly of a mild, transient nature. The most commonly 


observed lesions were rash and urticaria. These studies 
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have occurred in a patient at the ti 


congenital) and (2) porphyria 
(Gunther’s acute or toxic) and mixed (Gunther's 
chronic ) .? 
DESCRIPTION OF DISEASE 
Photosensitive porphyria ( or congeni- 
tal) is rare. The onset is early in life, either prenatal or 


counter. Patients with this type of porphyria have ab- 
dominal pain that frequently simulates that of an acute 
the patients experience anesthesias and paresthesias in 

Vasomotor phenomena may 

episodes may occur. Pigmentation of the skin is present 
in some cases. Porphobilinogen is usually present in the 
urine, at least during attacks. The mixed (chronic) 
type of porphyria is relatively uncommon. Photosensi- 
tivity usually appears late in the disease, and the course 
of the disease is relatively benign. Liver disease with 


functional impairment is frequent, and the patient may 


© The passing of red urine, leading to the diagnosis 
of porphyria, provided the essential clue in three 
cases marked by attacks of pain and many severe 
In one the ab- 
dominal pain led to a frui laparotomy; in 
another the neuropsychiatric disorder had made 
institutional core necessary. The patients were all 
women who had gone through two or more preg- 

The etiology of porphyria is uncertain, and treat- 
ment is primarily symptomatic. In the present cases, 


free of physical symptoms 
may show an altered personality charac- 


the 
General Hospital. 
1. Watson, C. J.: in Diseases of Metabolism: Detailed 
of Diagnosis and Treatment, G. G., editor, ed. 3, 
. W. B. Saunders Company, 1952, pp. 1079-1103. 
2. Watson, C. J.: Some Recent Studies and 
ja, Lancet 1: 599, 1951. 
5. Olmstead, E. G.: 


Porphyria is a metabolic disorder manifested by a 
marked overproduction of uroporphyrin and related sub- 
stances. There are instances when porphyria may occur 
as a sequela to some other disease or condition. Prez- 
nancy has been observed in association with porphyria, 
and a fatal relapse of the disease has been reported to 
ae of delivery, al- 
though there is no definite evidence that the relapse was 
due to pregnancy.' There are only a few cases of por- 
y phyria associated with pregnancy in the literature. Be- 
cause of this small number, a review of the literature is 
presented and three additional cases are reported. 
Porphyria was first described by Gunther in 1911, and 
his classification of the disease, used for years, is as fol- 
lows: (1) congenital, (2) acute, and (3) chronic por- 
phyria. This terminology, however, is conflicting be- 
cause it is somewhat overlapping in character. A recent a , 
and more basic classification by Schmid is as follows: ee 
(1) porphyria erythropoietica (photosensitive, Gunther's in 
al 
ks 
phyrins, she 
terized by h CZOcentricity, and anxiety in Crowds. 
WEN CVEMUA! SCAITING The prodromal phase may not always occur, as the pa- 
and mutilation of exposed skin, as well as erythrodontia, tient may go directly from the intermittent into the toxic 
may occur. Splenomegaly and hemolytic anemia occur phase. During the prodomal phase the patient may have 
occasionally, and splenectomy may relieve the symptoms 
and case the porphyria to become latent, wih 
pearance of photosensitivity. Acute toxic porphyria are not severe enough to cause the seeking of medical 
(hepatica) of the intermittent type is relatively common, aid. Toward the end of this phase the patient may have 
especially in women. This is the type of porphyria that stubborn constipation and vague abdominal pain and 
the obstetrician and gynecologist is most likely to en- cramps. The toxic phase is characterized by acute ab- 
dominal pain and a fulminating neurological picture— 
a true toxic psychosis, during which time the patient may . 
have auditory and visual hallucinations, marked de- 
pression and suicidal tendencies, and convulsive seizures 
of a generalized Jacksonian type. Fulminating ascending 
paralyses of the Landry type have been noted to occur.* 


CHEMISTRY AND PHYSIOLOGY 

Because of the predominance of neurological and 
psychiatric symptoms that are present in porphyria, a 
short review of the chemistry and physiology is pre- 
sented, in an attempt to correlate the signs and symp- 
toms of the disease with the pathological findings. Por- 
phyrins are pigments that possess a basic structure of 
four pyrrole rings linked by methene bridges and that 
are found throughout the vegetable and animal kingdom. 
Actinoporphyrin is the basic pigment in chlorophyll, and 
protoporphyrin is the basic pigment in blood. Porphyrins 
are also components of vital enzyme systems such as the 
cytochromes.‘ Hans Fischer in 1915 first described, 
named, and isolated in crystalline form the uropor- 
phyrins and coproporphyrins. According to Kluver, 
porphyrin occurs in man in its pure state only in the 
white matter of the brain, the spinal cord, and the cranial 
nerves that have more than a purely motor function.“ 
Patchy degeneration of the myelin sheath of the pe- 
ripheral nerves and degenerative changes in the auto- 
nomic ganglions, especially in the celiac axis, have been 
described.’ Coproporphyrin and uroporphyrin may be 
found in feces and urine in small amounts, probably de- 
rived from ingested plant and animal tissues. There is 
no evidence that they come from hemoglobin breakdown, 
but, since they are found in developing red blood cells, 
it is believed that they are associated with erythropoiesis.’ 
The liver appears to be the organ of excretion of 
porphyrins. Five to 10 mcg. of uroporphyrin and copro- 
porphyrin is usually excreted in the urine and feces 
during one day. When in pathological amounts, urinary 
coproporphyrin causes the color of the urine to vary 


tected by the use of Watson's modification of the Ehrlich 
reaction. This test is done by taking equal amounts of 
urine and Ehrlich’s reagent and adding an equal amount 
of sodium acetate. Three cubic centimeters of chloro- 
form is added, which carries down the soluble salt of 
urobilinogen and leaves the red insoluble salt of porpho- 


Chandier, B. F.: Acute 


; Solomon, 
Complicated J. AM. 439: 105 an. 11) 1967 
: Acute Porphyria 
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REVIEW OF LITERATURE 
The incidence of associated with pregnancy 
is low. On reviewing the literature, the i 
cases were found. It will be noted that abdominal pain 
and colored urine are the two prominent findings. Wat- 
son reported a case in which the mother died in relapse 


a 


who developed severe symptoms in the first 
that diminished during the remainder of the pregnancy. 
She was symptom-free nine months after delivery, at 
which time he reported the case. She had orange-colored 
urine for two years prior to pregnancy and also at the 
time of reporting the case 

Freedman‘ reported on a patient who was severely 
ill for 10 months and who had a remission, during which 
time she became pregnant. Severe symptoms returned 


REPORT OF CASES 
Case 1—A 28- vered her second child by 
cesarean section on Oct. 12, 1952. During the the 


her old charts, it was noted that the urine had been slightly 
tive for porphyrins in 1951. A repeat urinalysis was positive for 
uroporphyrins, coproporphyrins, and porphobilinogen. The pa- 
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urine was of a port wine color and contained uropor- 
phyrin and excessive coproporphyrin, but it rapidly be- 
came quite normal. This suggests that a considerable 
transfer of these substances across the placenta might 
during the first trimester, but remarkable clinical im- 
provement occurred during the remainder of the preg- ' 
nancy and delivery. She had been symptom-free for 
the two years after delivery, at the time of reporting, 
even though she did occasionally have discolored urine. 
Linas * reported a case of photosensitive porphyria with 
skin manifestations aggravated by pregnancy and with 
relief after delivery, even though there was abnormally 
high excretion of porphyrins in the puerperium. Meyer ° 
had a patient whose onset of symptoms occurred after 
an attempted abortion. There was a positive family his- 

from Burgundy red to almost black. Urinary copropor- tory for porphyria im this case. Since porphyria is a 

phyrin may also be excreted as a colorless precursor relatively uncommon disease and the occurrence of 

which, on exposure to sunlight or a chemical reducing — Pregnancy in association with porphyria is very rare, the 
agent, converts to the colored pigment. Porphobilinogen following three cases are presented. 

originally was thought to be this precursor, or chromo- 

gen, but recent studies show that it may be separated 

from a non-Ehrlich-reacting chromogen and, on heating, 

is converted only to porphobilin. The finding of uro- patient received large doses of secobarbital (Seconal) and allyl- 

porphyrin and porphobilinogen in the urine is almost di- isopropyl-acetyl-carbamide (Sedormid), ia addition to aspirin 

A a a : and codeine, for generalized arthralgia and myalgia. She was 

agnostic of porphyria.’ Porphobilinogen is easily de- hospitalized on two occasions for three days each in December 

for nausea, vomiting, and pain. In mid-December, the patient 

suffered a three day period of auditory and visual hallucinations, 

at which time she was transferred to a neuropsychiatric hospital. 

Red urine was noted on Dec. 12 and for the following 10 days. 

Urinalysis at this time was positive for porphyrins. The patient 

had residual symptoms of generalized paresthesia and numbness, 

confined primarily to the trunk and proximal portions of the 

- _ extremities. Diagnosis was intermittent acute porphyria. In Feb- 
BUI. ruary, 1953, the patient was in complete remission."° 

ees eae a Case 2.—A 33-year-old gravida 11, para 7, abortus 4 female 

came to the outpatient department of our hospital in June, 1953, 

and Porphyria: because of pain from an incision hernia. Examination revealed 

A Problem in Medical Diagnosis. U. S. Armed Forces M. J. 43 1119, a very obese woman with a very tender hernia at the site of a 

1933. previous right paramesial incision and an intrauterine pregnancy 

a Mea R. R.: Acute Porphyria, J. South Carolina M. A. 44: of approximately five months’ gestation. A herniorrhaphy was 

: : performed on July 20, 1953, and omentum was found adherent 
with Improvement During and Following Preenence, Aan tee ates, t0 the wall of the sac. She continued to have abdominal pain 

BG; 1111, 1952. postoperatively and was thought to be going into labor, but fre- 

yria quent examinations disproved this. The patient was transferred 
oa to the gynecologic section for further examination. In reviewing 

Pregnancy, Obst. & Gynec. 3: 214, 1954. 

author. 


was checked on ae 12, 1954, and was negative for porphyrins. 
On May 26, 1954, the patient's urine was slightly positive for 
uroporphyrin and coproporphyrin but negative for porphobilino- 


5% glucose in distilled water, given intravenously at 
150 drops per minute. The patient must be watched for 
signs of hypotension. 


COMMENT 

The success of tetraecthylammonium chloride in the 
treatment of porphyria causes speculation as to the eti- 
ology of the disease. This drug is a ganglionic blocking 
agent producing interruption of nerve transmission at 
sympathetic and parasympathetic ganglions. Sympathetic 
ganglions in patients with porphyria frequently reveal 
lesions at autopsy, and spasmodic contractions of the 


intestine found at operation on patients with porphyria 
have been attributed to these lesions. Porphyrin, in suffi- 
cient concentration, causes contraction of isolated in- 


rai it the extremities, which is present in many cases 
of porphyria, is often due to peripheral neuropathy. It 
motor phenomena such as in Raynaud's disease . Tetra- 
chloride has been used with success in 

the treatment of Raynaud's disease, apparently due to 
i blocking 


SUMMARY 


and delivery. Tetraethylammonium chloride is one of the 
drugs of in the treatment of porphyria. 
ADDENDUM 


the hospital four times because of abdominal pain; how- 
ever, she signed her release three times prior to the com- 
pletion of her studies. The last admission was on Feb. 
14, 1955, and pain was accompanied by urinary reten- 
tion. A test of the urine for porphyrins was positive for 
uroporphyrins and coproporphyrins and for porpho-— 
i She continued to have porphobilinogen in 
the urine for one week, after which the urine became 
chloride and her symptoms improved. A fourth case of 
completion of this paper. 

Cast 4.—A 27-year-old gravida 4, para 2, abortus | female 
entered our hospital on Feb. 17, 1955, with the symptoms of 
nausea and vomiting and severe abdominal pain. The Friedman 
test was positive, and urinalysis for porphyrins was positive for 
uroporphyrins, coproporphyrins, and 
patient had been hospitalized cight times during a previous 
emesis gravidarum. She had three hospital admissions after 


il. Wehrmacher, W. H.: New Symptomatic Treatment for Acute 
A. M.A Arch. Int. Med. 111 Gan.) 1952. 
M., and Kaplan, M. Acute Porphyria, Aan. Int. 


. Goldman, 
Med. 45, 

Neuropsychiatric Manifestations of Porphyria: 
ana the Literature, Am. Pract. & Digest Treat. @: 657, 1951, 
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tient had been hospitalized in 1951 to determine the cause of a 
rotomy performed a short time after delivery revealed tuberculo- 
sis of the cecum, and a resection of the terminal ileum, m, ; ss ° : 
and ascending colon was executed; the patient a stand < = a testinal strips in experimental animals.'* Spasm of the 
protracted course of therapy with aminosalicylic acid (PAS) and intestine could be the cause of the abdominal pain so 
streptomycin. Tuberculosis had not been found since that time. often present in cases of porphyria. Becker states that 
= ee heal in, 1953, treatment and was discharged porphyrins in porphyria may have a role similar to uric 
rom in J-ly, > or 
Two months after the herniorrhaphy, the patient was read- acid in gout. There may be an interference with the 
mitted to the hospital with an exacerbation of the psychiatric ee eee eee 
syndrome. She felt nervous and wanted to commit suicide. She 
had visual and auditory hallucinations, especially at night. Fear 
of crowds and the feeling that something was wrong with every- 
body else became pronounced. She had complaints of formica- 
tion and varying degrees of anesthesia over the entire right side 
of her body. She also had photophobia. She was treated with 
tetracthylammonium chloride with good results and was dis- 
“different t 
was again treated with tetracthylammonium chloride’ with good causes an exacerbation in latent cases of porphyria. In 
results. This therapy had to be repeated three days later. Uri- the three cases reviewed the patients had exacerabations 
nalyses on a a Bahay positive for og oye and in their first trimester, with improvement during the re- 
coproporph ive for porphobilinogen. Her urine 
was discolored on two separate occasions during the time from pe ny ee _oy Another patient had relief 
diagnosis of porphyria to delivery of her child. The child's urine ya Gal 
ir symptoms after delivery. ions 
gen. She continues to have minor neuropsychiatric symptoms at well have the ating cause i Giese two : 
the time of reporting. ; 
her last child on July 28, 1954, at our hospital. She reentered the eal ; 
hospital on Aug. 22, 1954, with the provisional diagnosis of porphyria. The psychiatric syndrome is the common de- 
endometritis. Examination failed to substantiate this or any | 0minator, being present to some degree in all phases of 
pelvic pathology. The patient had many neurotic symptoms and porphyria. A patient who has neurotic or psychotic be- 
a havior and who has abdominal pain with no localizing 
porph was . was positive for uroporphyrins : : : 
sequent tests were negative. The patient had had a laparotomy passes urine. Latent Cases porphyria may be ag- 
in June, 1953, because of acute abdominal pain, thought to be a gravated by the medication used during or after labor 
result of endometriosis and adenomyosis. At surgery, the uterus 
was found to be grossly normal and was not removed; no patho- 
logical findings explained her pain. The patient is now being 
followed in the outpatient clinic for further attacks or symptoms. 
TREATMENT 
The treatment of porphyria has been primarily on a 
symptomatic basis. Barbiturates are often found to be 
the precipitating cause and therefore should be avoided. 
Chlioral hydrate and meperidine (Demerol) hydrochlo- 
ride have been used to control the pain with fair success. 
Calcium, vitamin E, crude liver extract, neostigmine, 
ergotamine tartrate, and corticotropin (ACTH) have 
been used with varied success.'' Tetraethylammonium 
chloride also has been used, and this therapy proved suc- 
cessful with the patient in case 2. The regime used was 
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delivery because of pernicious vomiting. During this time, she 
also had mental symptoms severe enough to cause her admission 
to the psychiatric ward of the hospital but was found to be 
mentally clear. In 1954, the patient had been hospitalized with 
the diagnosis of criminal abortion, incomplete. A dilatation and 
curettage was performed. Four weeks later she was readmitted 
because of vomiting. Her discharge diagnosis then was psycho- 
neurosis. After the diagnosis of porphyria was made, the patient 
received a course of tetraethylammonium chloride on two suc- 
cessive days, with poor results. By Feb. 25, 1955, her urine was 
negative for porphyrins, and the patient was discharged on 
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March 7, symptomatically improved. She was readmitted on 
March 11 because of severe vaginal hemorrhage. Examination 
revealed two large, actively bleeding vaginal ulcers, a result of 
insertion of potassium permanganate tablets into the vagina in 
an attempt to abort herself. The tests for porphyrins and porpho- 

were again positive, and remained so for over two 
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During the last decade potent analgesics have been 
used intravenously for ion of nitrous oxide— 
oxygen-—thiopental (Pentothal) sodium anesthesia on an 

ever-widening scale. The purpose of this supplementa- 
tion is the reduction of the thiopental requirements for 
maintenance of adequate general anesthesia and a more 
rapid postoperative recovery of consciousness. To serve 
this purpose best, the analgesic should combine rapid 
onset and short duration of action with safety and satis- 
factory potency. Because of its relatively short duration 


gram per minute dose of thiopental necessary for the 

ion of nitrous oxide—oxygen anesthesia 
could be further reduced and the percentage of patients 
who reacted to stimulation at termination of surgery sig- 
nificantly increased if small intravenously given doses of 


and Lee in 1947. On a molar basis, alphaprodine is 2.5 
to 3 times as potent as meperidine and its duration of 


Siker, E. S.; Foldes, FP. F.; Pahk, N-M., and Swerdiow, M.: Nisentil 

Phenyi-4 y Piperidine): A New Supplement 
Onide-Onygen, Thiopentone (Pentothal Sodium) Anaesthesia, 
J. Anaesth. iNow.) 1954. 


2. Swerdiow, M,; Foldes, F. F.. and Siker, E. S.: The Effects of 
Nisentii HC! (Alphaprodine HC!) and Levaliorphan Tartrate on Respira- 
tion, Am. J. M. Sc. 220: 237-290 (Sept.) 1955. 


action is considerably shorter. The effects of an average 
therapeutic dose (20 to 30 mg.) of alphaprodine injected 
intravenously last about 45 minutes. Like all other po- 
tent analgesics, alphaprodine when used in large doses 
causes marked respiratory depression, in general affect- 
ing respiratory rate more than tidal volume.’ Therefore, 
it is Not surprising that attempts to reduce the thiopental 


Since studies by two of us and Sikers* in unanes- 


thetized patients had shown that the narcotic autagonist, 
(/-3-hydroxy-N-allylmorphinan) tartrate, 
offers considerable ion against de- 


protection respiratory 
pression caused by use of alphaprodine, it occurred to 
one of us (L. A. P.) that the combined use of alpha- 
prodine and levallorphan for supplementation of nitrous 
oxide—oxygen—thiopental anesthesia might make it pos- 


chloride parenterally to control the severe nausea and vomiting 
with good results. She was discharged from the hospital under 
the care of her private doctor. 
and 
supplemented by injections of alphaprodine, an 
— that a the amount of thiopental 
. Alphaprodine in large doses has the dis- 
advantage of causing marked respiratory depression, 
but this con be prevented by levallorphan. In this 
study 852 patients who received nitrous oxide, oxy- 
gen, thiopental, and alphaprodine with levallorphan 
were compared with 756 patients who, in a previous 
a | hod received the same combination without 
of action, meperidine (Demerol) hydrochloride has been amount of pe yo . The addition of 
used most frequently for the supplementation of nitrous levallorphan it possible to increase the alpho- 
oxide—oxygen—thiopental anesthesia. It has been shown such a level in 92 cases 
recently, however, by Siker and others * that the milli- sat operating conditions 
were obtoined without ony thiopental at ell. The 
amount of thiopental needed, in milligrams per 
minute, diminished as the duration of the anesthesia 
increased. The same was found to be true for 
alphaprodine. 
Alphaprodine, a piperidine derivative (1,3-dimethyl- 
a. Mercy Hospital, and the Section 
t of Surgery, University of Pittsburgh Schoo! TU us argeer 
Anacsthesia, Salford Royal Hosptial (De Swerdiow’, and the Department invariably resulted in severe respiratory depres- 
of Clinical Research, Hoffmann-t « Roche, Inc. (Dr. Pirk) s J 
and Anesthesia before the Section on Anesthesiology at the 104th Annual 
Meeting of the American Medical Association, Atlantic City, June &, 1955. 
The alphaprodine (Nisentil) hydrochloride and levallorphan (Lorfan) 
erase used in this study were supplied by Hoffmann-La Roche, Inc., 
for 
Bri 


sible to use larger amounts of without pro- 
depression and thus reduce further, 


has the same structural relationship to 
levorphanol (Levo-Dromoran) tartrate (/-3-hydroxy-N- 
methylmorphinan tartrate dihydrate) as nalorphine to 


trate, morphine, and meperidine. 


MORPHINE LEVORPHANOL 
x §-3-HYOROXY-N-METHYL- 
MORPHINAN 
LEVALLORPHAN 


On 
{-3-HYOROXY-N-ALLYL- 


MORPHINAN 


Om on 
N - ALLYL NORMORPHI NE 


Pig. 2.—Structural formulas showing chemical relationship between 
Rarcotic morphine and levorphanol and their antagonists nalor- 
phine and levallorphan. 


As mentioned, Swerdlow and others * investigated the 


in unanesthetized persons. Levallor- 
phan in doses of 0.01, 0.02, and 0.04 mg. per kilogram 
of body weight was administered before, together with, 
or after administration of 1.0 mg. per kilogram of alpha- 

, both given intravenously, to 210 unanesthetized 
subjects. It was found that with all three sequences of 
administration and at all three dose levels, levallorphan 


S. M.: The and Lev 

Mechanism of Normal Man, J. Pharmacol. xper. Therap. 113: 250- 
(March) 1955. (/) Landmesser, C. M.; Formel, P. F., and 
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afforded considerable protection against the effects of 
alphaprodine on respiration (fig. 3). The protective ac- 
tion was more marked against the depression of respira- 
tory depth than against that of respiratory rate. As far 
as could be determined by clinical observations, the ad- 
ministration of levallorphan did not seem to counteract 
the hypnotic or analgesic effects of alphaprodine. Since 
the 0.04 mg. per kilogram dose of levallorphan given 
alone caused approximately 20% depression of respisa- 
tory rate and minute volume, the 0.02 mg. per kilogram 
dose was selected for use in combination with alphapro- 


dine in the present study. 
MATERIAL 

mentation of nitrous oxide 
in 852 patients; 50 of these were outpatients. tp 
series of 756 patients, previously described,' alphapro- 
dine alone had been administered as a supplementing 
agent. Depending on the use of a muscle relaxant during 
anesthesia, both series were further divided into three 
subgroups. Patients in the first subgroups did not re- 


Taste 1.—Classification of Patients with Reference to Type 
of Supplementation and Use of Muscle Relaxant 
No. of Patients 
Receiving 
Levallorphan Alone 
No muscle relawant. Bue 
Relaxant for intub n 45 
Relaxent for in 1 
Total 


138 

370 

ceive a muscle relaxant, those in the second 
were given a relaxant for intubation only, and those in 
the third subgroups received a muscle relaxant through- 
out anesthesia (table 1). 

The age and sex distributions, as well as the types of 
operations and the relative frequency of the various pro- 
cedures, were about the same in both series. With the ex- 
ception of 82 patients who were anesthetized by one of 
us (M. S.) at Salford Royal Hospital of Manchester, 
England, all anesthesia was induced at Mercy Hospital 

of Pittsburgh. 


B., and others: The Fate of Thiopental in Man and a 
Method for Its Estimation in Biological Material, J . Pharmacol. & Exper. 


Grissmer, A.: Oxy 
Opened aktive 3-Oxy-morphinane, chim. acta 34: 1951. 
5S. Fromberz, K.. Pelimont, B.: 


994.995 (Oct. 18) 1952. 

O'Gara, E.. and Van Winkle, S.: Respiratory and 
Analgesic A Atagonism of Dromoran by 3-Hydroxy-N-Allyl Morphinan, 
J. Pharmacol. & Exper. Therap. 106: 373 (Dec) 1952. 

7. Praser, H. F.. and Isbell, H.: Morphine 
14: 40 (March, pt. 1) = 

8. (a) Gross, E. G., and Hamilton, W. K.: Preliminary Observations 
on the Effect of Levallorphan on Respir Depression 
of Levorphan in Man, J. Lab. & Clin. Med. 43: 938-941 Uune) 1954. 
(+) Hamilton, W. K., and Cullen, §. C.: Effect of Levallorphan Tartrate 

upon Opiate Induced the 
(Nov.) 1953. ic) Hamilton, W. and Cullen, S. C.: Supplementation 
of Nitrous Oxide Anesthesia with Opiates and a New Opiate Antagonist, 
ibid. 16; 22-28 Uan.) 1955. (d) Cullen, S. C.. and Santos, C. C.: 
Analgesia for Pain Without Respira Depression, A. M. A. 
Arch. Surg. 68: 410-414 (Sept.) 1954. (¢) Thomas, D. V., and Tenney, 


16; 520-535 (July) 1955. 
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desirable because of the slow rate of degradation of thio- 
pental in the body that was demonstrated by Brodie and 
others.’ 
ALPHAPROOINE 
(MISENTIL”) HYDROCHLORIDE 
GH, _9-C-GH, 
HCl 
cH, 
1,3-OUME THYL - 4-PHENYL -4- PROPIONOXY- 1- ME THYL-4-PHENYL-4-CARBE THOX Y- 
PIPERIDIE HYDROCHLORIDE PIPERIDINE HYDROCHLORIDE 
= Pig. 1.—Structural formulas showing chemical relationship between 
alphaprodine (Nisentil) hydrochloride and meperidine (Demerol) hydro- 
chloride. 
morphine (fig. 2). Levallorphan was synthesized by 
Schnider and Griissner ‘ and its animal pharmacology 
first studied by Fromherz and Pellmont * and by Benson 
and others.* Fraser and Isbell * investigated the effects , 
of levallorphan in addicts and “postaddicts.” Other in- 
vestigators * reported their experiences with levallorphan 
in anesthetized and unanesthetized patients and in nor- 
Narcotic and Barbiturate Depression in Anesthetized Man, Anesthesiology 
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ANESTHETIC MANAGEMENT 


orally or intramuscularly 90 to 120 minutes before sur- 
gery and with a combination of 5 to 10 mg. of morphine 


lorphan (Ro 1-7700) at three dose levels with the alphaprodine 


sulfate, or 50 to 100 mg. of meperidine, and 0.3 to 0.4 
mg. of scopolamine hydrobromide administered sub- 
cutaneously 45 to 60 minutes prior to induction of anes- 
thesia. On arrival in the operating room, the patient's 
mouth and pharynx were sprayed with a 1% tetracaine 
(Pontocaine ) hydrochloride solution and an intravenous 
infusion was started. All subsequent injections were ad- 
ministered through the rubber sleeve of the infusion 


tubing. 


J.A.M.A., Jam. 21, 1956 


Early in the study, alphaprodine and levallorphan were 
administered by alternate methods, namely, premixed or 
separately. With both methods the dose of levallorphan 
was 0.02 mg. per kilogram of body weight and that of 
alphaprodine 1 mg. per kilogram (1:50 ratio), except 
in older, debilitated patients to whom one-half or two- 


thirds of these doses were given. 
“| 


+ 


The anesthetic management of the patients in the con- 
trol series has been described previously.' In the present 
study, patients were given premedication with 50 to 100 
mg. of pentobarbital (Nembutal) sodium administered 
120 
Qos Z 
001 
© 
60 60 
i. 
v1 
° 
@1-7700 1-7 700 7700 ner 1700 1700 7700 7700 
7700 
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Fig. }.—Effects on respiratory function of 1 mg. of alphaprodine (Nisentil) hydrochloride per kilogram of body weight alone and combined with leval- 
ee preceding the antagonist by two minutes, given with the antagonist, or given four minutes 
4 rm) ; rates; B, tidal volumes; C, minute volumes; and D, alveolar ventilation rates at the times 
indicated after administration of alphaprodine. Bars labeled “Nisentil Alone” represent average observations for 30 patients. All other bars represent aver- 
ages for 10 patients 
After it became evident that the anesthesia can be 
more easily controlled when the two drugs are injected 
individually, this method was employed routinely in all 
cases, with the afore-mentioned dose of the antagonist 
preceding the analgesic by three to six minutes. Thus, in 
the three subgroups, 202 patients received alphaprodine 
and levallorphan from a premixed solution and the re- 
maining total of 650 patients were given levallorphan first 
P| followed by alphaprodine. 
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4 liter to 1 liter nitrous oxide—oxygen mixture was mg. doses of alphaprodine were administered two to 
i i i three minutes apart, until the desired level of anesthesia 


circuit 
for three to five minutes and an oropharyngeal airway was obtained. When this could not be accomplished 
the patient resisted the insertion of the air- without depression of the respiratory rate below 12 res- 


inserted with ease. The amount of thio- When the duration of surgery exceeded two to three 
pental required was between 50 to 100 mg. in the ma- hours, or on the rare occasion when the patient's spon- 
jority of i 


The administration of additional 5 to 20 mg. doses of 
alphaprodine was governed by the signs of lightening of 
anesthesia (voluntary movements, breath holding, irreg- 
ular breathing, and tachypnea). The average interval 


Taste 2.—Average Milligram per Minute Thiopental Requirements of 760° Patients Receiving Alphaprodine Plus Levallorphan and 
756 Patients Receiving Alphaprodine Alone as Supplement to Nitrous Oxide-Oxyegen-Thiopental Sodium Anesthesia 


No Mueele ele Relaxant Relaxant for Intubation JI nr. for for Maintenance 
Duration of Alphaprodine Alphaprodine Plus Alphaprodine 
Anesthesia, Levallorphan Alone Alone Levallorphan 
(22 Patients) (2 Patients) (18 Pat ) (145 Patients) (370 (321 Patients) 
23203 on TOs 6.3 = 0.23 4.72 0.13 Om 
26202 59204 61204 64200 
45204 242: 01 49207 29261 62204 
27203 41202 22202 42208 


* The total number of patients receiving alphaprodine lev st. The @ not a — 


3 Includes all cases up to @ min. 


Taste 3.—Average Milligram per Minute Alphaprodine Requirements of 852 Patients Receiving Alphaprodine Plus Levallorphan 
and 756 Patients Receiving Alphaprodine Alone as Supplement to Nitrous Oxide-Oxygen-Thiopental Sodium Ancsthesia 
No Muscle Relaxant Relaxant for Intubation Relaxant for Maintenance 
Levallo Alone Lev Alone Levallorphan Alone 
Min. Gu (290 Patients) (138 Pa (1465 Patients) (370 Patients) (321 Patients) 
lete2 0.49 + 30+ 0.2 0.58 > 0.08" 26+ 01+ 0.58 > 
Ou +008 1s+os 0.48 > O08 043 + Om 
#1 and over oss leotel 


If it was necessary to maintain muscular relaxation between supplementary doses of alphaprodine ranged 
throughout surgery, a continuous infusion of succinyl- from 8 to 20 minutes. Occasionally, supplementary doses 
choline was initiated before intubation. Hyperventila- had to be given more frequently early in the anesthesia. 
tion was accomplished with 100% oxygen for about 30 Usually, the interval between successive alphaprodine 
seconds before insertion of the endotracheal tube. After doses could be prolonged with increasing duration of 
insertion of the oropharyngeal airway or the endotracheal anesthesia. 
tube, the anesthetic circuit was washed out three times 
with the 4 liter to 1 liter nitrous oxide—oxygen mixture. assisted presscos . 
Thereafter, nitrous oxide—oxygen was administered in a bag throughout anesthesia. Whenever apnea developed, 
closed circuit according to a previously described tech- _—“ither because of central depression caused by alphapro- 
nique.’ With both the nitrous oxide and the oxygen flow “i OF by the inadvertent administration of too much 

muscle relaxant, controlled respiration was used until 
meters set to deliver 500 ml. per minute, the patients in- in 
haled an atmosphere that contained 30 + 5% oxygen ares as ene wv: 
and 70 = 5% nitrous oxide. If the depth of anesthesia 9. Foldes, F. F.; Ceravolo, A. J., and Carpenter, §. L.: The Admin- 
was inadequate at the start of surgery, additional 5 to 20 Rua 8 Oe 


Veli. 
A 
vay, TZ. OF UNOPS Teli istered as Ons Ix ute, ONE ng 
2.5% solution in 25 to 50 mg. increments until the air- of thiopental were given two to three minutes apart. 
were to be intubated. In cases in which intubation was doses of levallorphan were administered. 
indicated but in which prolonged muscular relaxation 
was not required, endotracheal intubation was carried 
out after administration of a single 10 to 50 mg. dose of 
succinylcholine (Anectine ) chloride. 
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METHOD OF EVALUATION 

The milligram per minute requirements of thiopental 
and alphaprodine, as well as the percentage of patients 
who reacted to auditory and tactile stimulation at the 
end of surgery, were compared in the series studied and 
in the control series. Since these criteria had been found 
to be influenced by the duration of anesthesia,' this fac- 
tor was taken into consideration in the analysis of our 


findings. 
Taste 4.—Percentage of Patients Reacting to Stimulation 
Within Five Minutes of Termination of Surgery 
No Musele Relaxant for ant for 
ant Intubation Maintenance 
Alpha Alpha. Alpha. 
Dura. Alpha- Plus Alpha- 
tion of level prodine Leval- prodine Leval- prodine 
Anes Alone — Alone lorphan Alone 
thesia, (29 ( (1465 ( 
Min. Patients) Patients) Patients) Patients) Patients) Patients) 
45 ee oe ee 
“ 77 72° 7 
171-1 10 as wl we 
151-180 ee Ww «a 


whom no endotracheal intubation was performed, 92 
(27% ) did not require any thiopental. The data sum- 
marized in table 2 show that the average milligram per 
minute requirements of thiopental were inversely pro- 
portional to the duration of anesthesia, both in the alpha- 
prodine—levallorphan and in the control series. It is 
also evident that the milligram per minute thiopental re- 
quirements were considerably less in the series that re- 
ceived alphaprodine and levallorphan than in the series 
that received alphaprodine alone. In contrast, milligram 
per minute alphaprodine requirements were considerably 
higher when alphaprodine and levallorphan instead of 
alphaprodine alone were used (table 3). In general, 
the milligram per minute alphaprodine requirements in 
both series were also inversely proportional to the dura- 
tion of anesthesia. 


J.A.M.A., Jan. 21, 1986 


Table 4 indicates that the percentage of patients who 
reacted within five minutes of termination of surgery was 
somewhat higher in the Iph dine—levall phan series 
than in the control series. This difference in reactivity 
was greater when the duration of anesthesia was not 
more than 60 minutes. Of the 344 patients who did not 
receive a muscle relaxant, 27 (7.9% ) developed apnea 
that lasted 2 to 10 minutes. This usually occurred 
during anesthesia if the injection of thiopental followed 
too closely the administration of a dose of 
When sufficient time was allowed for the development of 


317 patients in this subgroup, the unassisted tidal vol- 
ume was between 300 and 400 ml. 

Analysis of the initial and terminal ranges and the 
initial and terminal averages of respiratory rates, pulse 
rates, and blood pressure readings for 500 patients of 
the present series showed no excessive increase or de- 
crease of these measurements. , a marked 
rise of the systolic and a smaller elevation of the diastolic 
blood pressure were encountered during anesthesia. This 
hypertension, the mechanism of which will be discussed 
later, could be easily corrected by the administration 
of 5 to 10 mg. of hexamethonium (Hexameton) chlo- 
ride 


Table 5 indicates that in the groups of the alphapro- 
dine—levallorphan series (500 patients), 55% to 72% of 
the patients whose state of consciousness was evaluated 
were capable of answering questions, that 78% to 88% 
obeyed commands or answered questions, that 9% to 
17% reacted to tactile stimulation, and that only 2% to 
10% did not react to stimulation within five minutes of 


Taste $.—State of Consciousness, Within Five Minutes of 
Sa of 500 Patients Receiving 
Plus Levallorphan 


Relaxant 
No Relaxant for 
Musele for ain- 
Relaxant Intubation tenance 
( (20 
Patients) 


67 
Obeying commands “ 23 
Reacting to tactile stimulation..... 7 
Not responding 2 10 6 


immediately on recovery from anesthesia. The nausea 
in one of the ambulatory patients was sufficiently dis- 
turbing to necessitate hospitalizztion for 24 hours. The 
incidence of postoperative complications was not strik- 
ingly different in the alphaprodine—levallorphan and in 
the alphaprodine series, as judged by the comparison of 
400 patients of the former and 200 patients of the latter 
series. Generally, nausea and vomiting occurred more 
frequently in the patients who had received a muscle re- 


the full effect of alphaprodine and when thiopental was 
not administered prematurely, this complication was 
seldom encountered. In the majority of the remaining 

Wliandoever 0 lw ee 

Includes all cases up to min 

Careful observations of respiratory rate and depth, 

pulse rate, and blood pressure were made in all pa- 

tients. Changes of these measurements were analyzed in 

the first 500 patients of the present series. The state of 

consciousness at the end of anesthesia was also evaluated 

carefully in these patients, after it had become evident 

from the observations of the first few patients anes- 

thetized with the new technique that they were sur- 

prisingly alert. These 500 patients were divided into 

Sour er patients was, as a rule, excellent throughout surgery and 

tions, obey Sef during the pestanesthetic period. The skin was pink 

lation and according to their inebility to respond. and dry, and the capillary tone was excellent. Despite 

The incidence of various postoperative complications adequate medication with parasympatholytic agents 
during the first 48 hours after surgery and during the in- enechod Aner was frequently encountered : 
terval between the end of ancethesia and the time when In only five of the hospitalized and three of the am- 

in 200 patients of the control series. 

Of the 344 patients in the alphaprodine—levallorphan 
series who did not receive a muscle relaxant and in ee 
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laxant throughout surgery than in those who did not. 
This is not surprising, since the former, in contrast to 
a underwent predominantly intraperitoneal op- 


analgesic requirements 
of these 400 and 200 patients, respectively, revealed 
that in both series approximately 50% of the patients 
who received a muscle relaxant for intra-abdominal pro- 
cedures required an anodyne in the first six hours post- 
operatively, but that less than 30% of the patients who 
underwent extraperitoneal surgery and did not receive 
a muscle relaxant required analgesics during this pe- 
riod. Similarly, while an average of 40% of the patients 
who underwent extraperitoneal surgery did not require 


COMMENT 
Effects of Dosages.—It is evident from the data pre- 
sented that a dose of levallorphan of 0.02 mg. per kilo- 
gram of body weight given intravenously three to six 


small number of patients, it is safe to assume that the 


1 to 50, the ratios of the total doses of these two agents 
were higher and varied, ranging between 1 to 60 and | 
to 120, depending on the total dose of alphaprodine and 
the duration of anesthesia. 

Sensitivity of Patients.—As is true of most analgesics 
and hypnotics, the sensitivity to alphaprodine varied 
considerably in different individuals. Patients who re- 
quired large doses of alphaprodine usually were also 
resistant to its effects on respiration so that, with this 
technique, very large doses (as much as 780 mg. in 165 
minutes) could be administered without any ill-effects 
during or after anesthesia. It was also noted that the 
effectiveness of levallorphan in preventing respiratory 
depression induced by alphaprodine varied to some ex- 
tent. On occasion, especially in the aged patient, the 
initial dose of alphaprodine caused marked respiratory 
depression, in spite of the administration of levallorphan. 
Apnea, however, was encountered only if the time inter- 
val between the administration of levallorphan and the 
initial dose of alphaprodine was too short, or if a dose 
closely. Apnea, which ranged in duration from 2 to 10 
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ee aeon not tend to return after subsequent frac- 
doses of alphaprodine. In the majority of patients, 

unless depressed by the simultaneous use of suc- 
cnycholine in paints who required muscular 


thiopental on respiration after the administration of the 


peritoneal surgery, the administration of 50 to 200 mg. 
of thiopental was necessary to obtain satisfactory operat- 
in 


periences 
without of nitrous 
oxide—ox anesthesia.’ Also, depending 


this study and of the control series are statistically sig- 
nificant (p < 0.001). The decrease in the milligram per 
minute requirements of alphaprodine with increasing 
duration of anesthesia indicates that repeated doses, in 
spite of this analgesic’s short duration of effect, have a 
cumulative effect. This cumulative effect of alphapro- 
dine, however, is less marked than that of meperidine.' 

Individual Complications and Reactions.—Approxi- 
mately 5% of the patients, anesthetized with the method 
described, showed significant circulatory changes not 
related to the operative course. In these patients, marked 
elevation of blood pressure was encountered despite good 
alveolar ventilation and adequate depth of anesthesia. 
This complication usually occurred in patients with 
pathological conditions related to the hyperirritability of 
the autonomic nervous system, such as hypertension, 
hyperthyroidism, and duodenal ulcer, on whom upper 
abdominal operations, involving traction on the stom- 
ach, duodenum, or gallbladder, were performed. The 
incidence of hypertension did not differ in this series of 
patients from that observed in other patients anesthe- 
tized with similar methods. Blood pressure could in- 
variably be restored to and kept at the preanesthetic 
levels by the intravenous administration of one or more 
5 mg. doses of hexamethonium. 


Not infrequently the injection of 50 to 100 mg. thiopental 
caused marked, although transient, respiratory depres- 
sion that was not counteracted by levallorphan. For- 
tunately, however, thiopental showed an even greater 
analgesics in + hours postoperatively, an aver- potentiating effect on the hypnotic and analgesic actions 
age of less than 15% of the patients for whom intra- of alphaprodine. Although it was possible to induce ade- 
peritoneal surgery was performed did not need analgesics quate anesthesia with nitrous oxide—oxygen after the ad- 
during this period. ministration of levallorphan and alphaprodine without 
thiopental in 27% of the patients who underwent extra- 

the remaining 73% . 

. kilogram of body weight of alphaprodine prevented, Dosage Requirements.—The observation that the av- 
to a considerable degree, the respiratory-depressing ef- erage milligram per minute requirements of thiopental 
fects of the latter drug, without interfering noticeably and alphaprodine were inversely proportional to the 
= its analgesic duration of anesthesia is in agreement with previous ex- 

phaprodine doses to 20 mg. that were requi or 
maintenance of adequate anesthesia did not cause respir- 
atory depression in the majority of patients, and since 
additional doses of levallorphan were needed only in a the leno of anesthesia the millicram per minute 
ee alphaprodine requirements were three to six times greater 
of shortcting such ("able 3) ond thn Ghiopental two t0 Sve 
alphaprodine, with a comparatively long-acting narcotic ‘than in the 
antagonist would be expected to prevent postanesthetic i dee of thi tal and of 
respiratory depression. Indeed, it was shown that this the requirements of thiopen of alphaprodine 
complication was encountered in only 4 of the 400 pa- ‘i the corresponding groups of the series presented in 
tients who received alphaprodine and levallorphan and 
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Postoperative Recovery.—The percentage of patients 
who reacted to stimulation at termination of surgery was 
series than in 


the patients of the two series. One-half to two-thirds of 
the patients in the groups receiving alphaprodine and 


tients with a history of chronic excessive alcohol con- 


sumption. 

Because of the rapid postanesthetic recovery of con- 
sciousness, the method of anesthesia described is also 
suitable for the performance of various minor surgical 
procedures in ambulatory patients. As a rule, such pa- 
tients accompanied by a responsible adult were capable 
of leaving the hospital within one to two hours after 
termination of surgery. In only a few instances was it 
necessary, because of nausea, to keep the patient for 
a longer period in the recovery room. The incidence of 
nausea was found to be decreased when the patients re- 
ceived 100% oxygen for two to three minutes after dis- 
continuation of the nitrous oxide—oxygen anesthesia. 


“man behind the method” is and always will be an im- 
portant factor in the success or failure of a given tech- 


SUMMARY AND CONCLUSIONS 


prodine (Nisentil) hydrochloride was used in combination 


ute requirements of alphaprodine significantly increased 
in the series of patients who received alphaprodine and 
levallorphan, as as compared to the patients of the control 
series. In 92 (27%) of 344 patients on whom extra- 
peritoneal surgery was performed, satisfactory operating 
conditions could be obtained by alphaprodine and leval- 
lorphan without the use of thiopental. In both series 
the milligram per minute thiopental and alphaprodine 
requirements were inversely proportional to the duration 
of anesthesia. The percentage of patients who reacted 
to stimulation at termination of surgery was somewhat 
higher in the alphaprodine—levallorphan series than in 
the control series. Moreover, the state of consciousness 
of the patients in the former series was far superior to 
that of the patients in the control series. Excellent op- 
erating conditions could be maintained with the tech- 
nique described for both major and minor surgical pro- 
cedures. Levallorphan antagonized the respiratory de- 
pressing effects of alphaprodine to a considerable degree 
without causing any apparent diminution of analgesic 


Jam. 21, 1956 
those who lack the necessary physiological and pharma- 
cological background. The greater the number of drugs 
used, the greater the hazards of their management.'’ 

the control series. This quantitative difference, however, When properly applied, however, this technique will 

was overshadowed by the pronounced qualitative dif- cause little or no interference with the homeostatic mech- 

ference in the state of consciousness observed between anisms of the patient during and after surgery. In ad- 
dition, this technique will make possible a rapid post- 
anesthetic recovery of consciousness. 

va an were capa The question whether the use of relatively large doses 

telligently within two to five minutes after discontinua- of an analgesic preceded by a narcotic antagonist, in 

tion of the administration of nitrous oxide—oxygen. Many combination with small doses of thiopental, is preferable 

of the patients showed spontaneous interest in their sur- to the use of small doses of that analgesic in combination 

roundings and inquired about the outcome of the opera- with large doses of that barbiturate can be answered only 

tion. Nevertheless, they were well sedated and did not after more extensive investigations are made by other 

complain of pain. Excitement on emergence from anes- workers. In this respect, it is encouraging that results 

thesia was only infrequently encountered, usually in pa- similar to ours have been obtained with the combined use 

of alphaprodine and levallorphan by others." On the 
basis of experience reported to date, it can be stated that 
alphaprodine, because of its short duration of action and 
relative freedom from side-effects, is eminently suitable 
for supplementation of nitrous oxide—oxygen—thiopental 
anesthesia. It is also certain that levallorphan, in doses 
that by themselves have insignificant effects on respira- 7 
tion,’ is capable of antagonizing the respiratory effects 19: 
of large doses of alphaprodine and other potent anal- vi 
gesics."* Levallorphan should, therefore, be readily 
available to anesthesiologists who use potent analgesics 
for supplementation of nitrous oxide—oxygen anesthesia. 
In a new technique the short-acting analgesic alpha- 
Observation of postoperative complications and anal- 

requirements revealed no marked diflerences be- 

tween the alphaprodine—levallorphan and alphaprodine trate (/-3-hydroxy-N-allylmorphinan) for supplementa- 

series. Both the incidence of nausea and emesis and the 
need for analgesics were considerably higher in patients dium anesthesia. The results in 852 patients managed 

who underwent intraperitoneal operations than in those with the new technique were compared to those in 756 

for whom extraperitoneal surgery was performed. The —_ patients in whom nitrous oxide-oxygen-thiopental anes- 

fact that close to 40% of the patients on whom extra- thesia was supplemented by alphaprodine alone. 
peritoneal operations were performed did not ask for The milligram per minute requirements of thiopental 
minder against the routine postoperative administration 

of analgesics. 

Evaluation of Technique.—Whenever a new drug or 

a new technique is introduced, its advantages and disad- 

vantages should be carefully weighed and its indications 

critically evaluated. It is often difficult to appraise the 

merits of a new clinical procedure objectively. The mere 

fact that a method is under study usually means that it 

nique. In all fairness, it must be pointed out that the 

method described requires a thorough understanding of 

respiratory physiology and of the pharmacology of the 

various drugs used. The technique belongs, at least for 

the present, in the hands of the experienced anesthesiol- 

Ogist and is not recommended for the novice or for 

10. Foldes, F. F., and Swerdiow, M 
Drugs, Penneyivania M. J. G7: 1160-1167 
11. Stoctting, V. K.: Personal communica 
E. J. Personal communication to the authors. Kepes. Personal 
communication to the authors . 8 
12. Footnote Sa, 5, and « activity. 


alone. The postanesthetic analgesic requirements were 
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series. Approximately 40% of the patients who under- 


Howard M. Ausherman, M.D., Charlotte, N. C., William K. Nowill, M.D., Elmira, N. Y. 


and 
Charles R. Stephen, M.D., Durham, N. C. 


the analgesia during thiopental (Pentothal) sodium- 
nitrous oxide—oxygen anesthesia. Neff and co-workers * 
described first in 1947 the use of meperidine in small 


what could be done for muscular relaxation might be 


severe depression and h 
can occur * immediately after a single dose of 15 to 50 
mg. intravenously Meperidine is primarily and 


thiopental sodium, nitrous oxide—oxygen, and meperi- 
dine drip, and in 200, serving as a control series, the 
anesthesia was thiopental sodium and nitrous oxide— 
oxygen only. In all patients thiopental sodium in a 2 
or 2.5% solution was used for induction and was em- 
ployed intermittently during maintenance. Nitrous ox- 
ide—oxygen in a 75:25 ratio was given by semiclosed 
circle absorption or nonrebreathing techniques, and me- 
peridine hydrochloride (0.5 mg. per milliliter in 5% dex- 


}: 


trose in water) was dripped continually or intermittently 
by vein as required throughout the procedure. 


nesthesia for Con- 
12: 328-332 (May) 
al Anaesthesia 


os Par- 
Nitrous Oxide and Intra 
(May 20) 1950. Mushin, W. W., and » Bad 
1949. Griffiths, H. F.: Pethidine as Adjunct to Nitrous Oxide and Oxygen 
Anaesthesia, ibid. (Sept. 30) 1950. Fenster, M. 


N.: Nitrous 
Oxide as Inhalation Anesthetic, J. M. Soc. New Jersey 48: 281 (Uune) 
1951. Pearce, C.: Intravenous Pethidine in Anaesthesia (Report on 330 
Cases), Brit. J. Anaesth. 23: 205-213 (Oct.) 1951. Ballantine, R. 1. W.: 
. Anaesthesia 7: 19-23 Vian.) 1952. Auld, W.: 
Pethidine, Nitrous Anaesthesia in Children, ibid. 
7: 16S 1982. 
. P. D.: Pethidine as Adjuvant to Nitrous Oxide and 
Brit. M. J. 2: 705-707 (Sept. 1988 () "Randall 
. D. Continuous Infusion of 
. M. @7: 311-313 (Oct. 1952. 
and Martin, R. Inefficient Uterine 


Vel. 168, Ne. 3 
No major postanesthetic complications were en- 
countered. The incidence of minor postoperative com- 
plications was not markedly different in the series of in the first 24 hours. The encouraging results obtained 
patients who received alphaprodine and levallorphan, as with the new technique warrant further studies of the 
compared to the series that was given the analgesic use of alphaprodine and levallorphan for supplementa- 
same r Pride and Locust streets (19) (Dr. Foldes). 
CONTROLLED ANALGESIA WITH CONTINUOUS DRIP MEPERIDINE 
ANALYSIS OF ONE THOUSAND CASES 
For several years anesthesiologists 
mittent doses of meperidine intraveno 
) 
ported the value of intermittent i 
of this drug, but there are only a few ) have continuous drip method is reported to a 
reported the use of a continuous intravenous infusion of smoother anesthesia, with less danger of severe 
a weak solution as an aid to analgesia. Randall and his tak ahientoom” © 
co-workers * found certain advantages in a continuous obtained by single injections of meperidine. 
dilute infusion of the drug. Garcia, Waltman, and Lubin ‘ 
employed a continuous infusion in 2,500 patients to pro- 
vide analgesia during the first stage of labor. This group 
pointed out the presence of analgesia without marked 
associated hypnosis. 
eral minutes during induction until the respiratory rate 
tO sOMme Gerree analecsi: Perna. From the 
more controllable analgesic effect would result from a 
continuous intravenous administration of a dilute me- and Ancuthena before the Section on Anesthesiology at the 104th Annual 
2. Brotman, M., and Cullen, S. C.: Supplementation with Demerol 
During Nitrous Oxide Anesthesia, Anesthesiology 10: 696-705 (Nov.) 1949, 
Hofmann, A.: Die intravendése Dolantin-Evipan-Na-Narkose, Chirurg. 21: 
Daly mild PROUC If HON. nas Deen Used SC 65-68 (Feb.) 1950. Harris, A. J.: Management of 
widely as a narcotic agent that its pharmacological genital Heart Operations in Children, Anesthesiology 
properties will not be reviewed. It has been ascertained 
that the compound is extremely stable, both in concen- 
trated and in dilute solutions.* 
METHOD OF STUDY 
One thousand anesthetic administrations are reported 
in this preliminary series. In 800 the anesthesia was 
4. 
Inf 
by Nalorphine, Proc. Roy. Soc. Med. 46: 923-930 (Nov.) 
6. Winthrop-Stearns: Personal communication to the authors. 


respiratory rate of the patient and his analgesic require- 
ments. Correct administration of this drug depended on 
the anesthesiologist’s knowledge, gained by experience, 
of the most painful parts of surgical procedures. Topical 
anesthetic drugs were when it was believed 
that laryngeal and tracheal reflexes might be troublesome 


B00 


Totel 1900 


je 
S7 
7 | He 
Pig. 1.—Age distribution of patients included in study. 


during the operative procedure. Muscle relaxant drugs 
were used to facilitate endotracheal intubation and in 

The principal types of operation for which this tech- 
mique was chosen were plastic, orthopedic, and other 
extra-abdominal procedures not requiring deep anes- 
thesia. However, this technique has been employed suc- 
cessfully, in conjunction with muscle relaxant drugs, for 

intra-abdominal and intrathoracic operations where the 
was being employed. 

It is believed that the use of a specific analgesic such 
as meperidine, in conjunction with other drugs as out- 
lined, would be a sound approach to surgical anesthesia 
if it could be shown that such combinations, used over 
a period of several hours, did not cause gross physio- 
logical imbalance.’ With this object in mind, external and 
internal respiratory function studies are being investi- 
gated in some patients receiving this type of anesthesia. 
In addition, records are being studied carefully to evalu- 
ate by clinical means any gross interference with cardiac 
function. 

PREMEDICATION 

The preparation of these patients with 
medication did not differ from the usual. Each patient 
received morphine sulfate (8 to 15 mg.) or meperidine 
hydrochloride (50 to 100 mg.) in appropriate dosage with 
atropine, scopolamine (Hyoscine), or oxyphenonium 
(Antrenyl) (0.4 to 0.7 mg.) before surgery. In the very 
mervous or apprehensive patient a short-acting barbitu- 
rate such as secobarbital (Seconal) or pentobarbital 
(Nembutal) in dosage of 50 to 100 mg. was given the 
evening before operation and two hours before surgery 
the morning of operation. 
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ANALYSIS OF ANESTHETICS 
The patients were unselected, and so age groups fell 
into the distribution shown in figure 1. Smaller amounts 
of meperidine, as well as of thiopental and nitrous oxide, 


Controls (200cese) Demerol(@00cases) 
Pentothal+N20 Pentothal 
per hour « DEMEROL DRIP 


Fig. 2.—Average total thiopental requirements of control group of 
patients and group receiving meperidine. 


of the cumulative effect of the barbitu- 
rates. It was observed that in these long cases the re- 
covery time of those having received meperidine drip was 
much quicker and associated with less confusion and dis- 
orientation than in the control group. The explanation of 
this is obvious, for with a small total amount of thiopental 


ee time in these was no longer than in younger ages. 
It was observed that confusion on recovery was con- 
| | siderably less and early mental alertness in the se- 
| | = nescent more frequent when meperidine was used in 
aE = | addition to thiopental and nitrous oxide. In addition to 
a = the 1,000 patients herein reported, meperidine drip was 
ga ia: effectively used as an analgesic agent in 76 cases of spinal 
| . or regional anesthesia in which the operative procedure 
) — outlasted the anesthesia. It was used in 50 patients as 
| 7 & = the sole agent for minor procedures such as burn dress- 
= = ings and was found to be satisfactory in cases in which 
! == = very much analgesia was not required. 
- - z = = Figure 2 shows that, in the total patients operated on, 
—— = = = the thiopental required was 675 mg. per hour in those 
— = 2 = = receiving thiopental sodium and nitrous oxide as the 
..sas See = sole anesthesia, whereas only 350 mg. of thiopental 
7 bee | = sodium per hour was required by the experimental 
= = = = = : = group, in which meperidine drip was used to reinforce 
en ee F the analgesia. This amounted to a 48.1% less thio- 
Fd pental requirement in the meperidine group. 
° over Figure 3 deals with those patients whose operative 
procedures exceeded four hours and shows 350 mg. of 
thiopental given per hour in the controls as against 247 
mg. per hour in the experimental group, or a decrease in 
thiopental requirement of 29.4%. This bears out our 
Decrease in 
Pentothal 
| 
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we would expect rapid recovery, provided meperidine it- 
cal It has been found that 
meperidine, when used in the continuous drip technique, 
has a relatively transient effect. 

Figure 4 compares patients undergoing plastic proce- 
dures (consisting of minor surgery such as skin graft and 
major surgery such as radical neck dissection) with re- 


quired 
Be 


Pentothal -N,O 


» 
* 
4 


of patients & whem epeating Gms four hour. 


gard to the thiopental requirement with and without 
meperidine supplement. These are operations in which 
analgesia usually is the predominant requirement. It is 
not surprising to find that 596 mg. per hour of thiopental 
sodium was required in the controls, in comparison with 
380 mg. per hour in those receiving meperidine drip. The 
combination of thiopental sodium and nitrous oxide— 
oxygen can provide adequate anesthesia, but only at the 
expense of injecting into the patient large amounts of a 


to be effective, since it reduced the total dose of thio- 


pental required by 36.2%. 
As more experience has been gained with this tech- 


nitrous oxide—oxygen anesthesia the maximum analgesia 
is not present early because adequate time for elimina- 
tion of nitrogen and its replacement by nitrous oxide has 
not elapsed by the time the skin incision is made. For 


gesia and therefore to reduce its requirement. 
In arriving at a reflex response that would be a stand- 
ard measure of wakefulness, it was decided to use the 


7. Ruben, H.. and Andreassen, A. K.: Pharmacological Effects of 
Uan.) 
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ability of a patient to respond by giving his own name 
on request or to help himself off the operating table onto 
the stretcher or bed. Sixty-six per cent of the experi- 


below 12 por wen fn 


be 13% as compared with 2.5% in the experimental 


group. It should be mentioned that in about one-half of 
the plastic series transtracheal or other topical anesthesia 
was performed; so a true picture of the effect of meperi- 

in depressing the pharyngeal, laryngeal, and tra- 


it 


i 


Seo % 
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tee 
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4—Comparison of thiopental requirements of control and meperi- 
dine groups of patients undergoing plastic procedures. 
tion when narcotics for postoperative pain were re- 
quired. This lends support to the belief that the analgesia 
provided by meperidine is transient. 
ASSOCIATED INVESTIGATIVE STUDIES 

In order to determine the effect of this anesthetic 
combination on external respiration and oxygen utiliza- 
tion, 10 patients have been selected to date in whom 


conclusion of the anesthesia, compared with 43% of the 
controls. 

We found that an average of 72.3 mg. of meperidine 
per hour was required as reinforcement to the analgesia 
provided by nitrous oxide. The rate of flow was regulated 
with the respiratory rate as the principal guide. As the 
respiratory rate slowed toward 10 per minute the rate 
of the meperidine drip was decreased. The respiratury 

Tracheal sensitivity as manifested by “bucking” on 
the endotracheal tube was found in the control series to 

bucking when meperidine drip was use 
88 

groups in & enetn Cc COMPICUON OI OD 

irug (nat iS Primary nypnouc in runcuonNn. reir 

forcement of the barbiturate—nitrous oxide-oxygen com- 

bination by meperidine drip seems logical and appears 

sodium have become less. Normally with thiopental— 

fore the anesthesia by nitrous oxide and thiopental is 

begun. In this way analgesia is provided by meperidine 

until nitrous oxide can exert its full action. The total 

effect is to reduce dependence on thiopental for anal- 
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measurements were made, with use of a McKesson 
Metabolar, of tidal volume, respiratory rate, minute vol- 
ume, and oxygen consumption. The table illustrates the 
type of results which were obtained. It has been noted 
that tidal volume is not diminished, as a rule, and so the 
reduction in minute volume is believed to be dependent 
almost entirely on the reduction in respiratory rate. Of 
particular interest is the reduction in oxygen utilization 
seen in these patients. One can speculate that in anes- 


revolves about the possibility of carbon dioxide retention 
within the patient. In an effort to obtain information re- 
garding this hazard, serial determinations of arterial pH 


; 
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and carbon dioxide tension have been performed to date 
in 30 patients. Blood is collected anaerobically through 
indwelling Cournand needle in oiled heparinized 
syringes which are kept in ice until measurements are 
made, within one to two hours. The pH is measured on 
the standard Beckman pH meter, and carbon dioxide 
tensions are determined from the Van Slyke measure- 
ments of carbon dioxide content. In a few patients direct 
arterial oxygen saturation has been measured with the 
Wood oximeter. 

Figure 5 shows two examples of the results that 
are being obtained. In 7 of these 30 patients there has 
been noted an increase in carbon dioxide tension and 
decrease in pH values during operation. In the remaining 
patients values have been within normal limits. It is our 
feeling that, barring respiratory obstruction, slowing of 


J.A.M.A., Jan. 21, 1986 


spontaneous respirations to 12 per minute can be 
allowed with this technique of anesthesia without pro- 
duction of carbon dioxide retention in the arterial blood. 
Arterial oxygen saturation also will remain normal at 
these rates. Further work is in progress to substantiate 
these impressions. 

An explanation as to why carbon dioxide retention 
does not occur with the reduced minute volume that may 


if the respiratory rate falls to 12 or less when this tech- 
nique is used respirations of the patient should be as- 
sisted or controlled. conmenet 

The basic aim of general anesthesia is to provide satis- 
factory conditions of hypnosis, analgesia, and muscular 
relaxation in the patient so that the surgical procedure 
may be performed with minimal stress and maximum 
safety both to the patient and to the surgeon. In addition, 


Data on Patient in Whom Cystoscopy Was Done 
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mittently. In surgery today the use of the cautery ap- 
pears to be becoming more frequent and more neces- 
sary; meperidine is a valuable addition to the list of 
nonexplosive drugs that can be used in anesthesia. 
There is evidence to suggest that pharyngeal and 
laryngeal reflexes are reduced in intensity with the ad- 
ministration of meperidine. Clinical experience as out- 
lined above indicates that meperidine as a continuous di- 


ae ae with this technique is not obvious. Of course, if 
thesia under these conditions a slower respiratory rate Oxygen consumption within the patient is reduced then 
is compatible with adequate tissue oxygenation. the production of carbon dioxide will in all probability 
A question of particular importance in situations such also be less than normal. It is suggested at present that 
as this, where the respiratory rate is less than normal, 
requisites must be provided within the limitations of his 
ability and basic pharmacological and physiological 
knowledge. If he becomes sufficiently familiar with the 
present pharmacological array of drugs employed in an- 
esthesia, then he can employ specific drugs for the pur- 
poses enumerated above in a safe manner. 

Meperidine is a drug that has been shown to produce 
useful analgesia. When it is used for such a purpose in 
general anesthesia, certain advantages and disadvantages 

X= pH become apparent. When one considers the relative value 

Fig. $.—-Charts of two patients, showing difference in results of serial of using meperidine in a continuous dilute drip, varying 
‘bore, carbon diouide tension increased and pH values dectessed, Below, ft Fate, to produce analgesia, the following points appear 
pH values increased and carbon dioxide tension decreased. to be of importance: On the basis of the reported cases, 
it is evident that meperidine, administered at an aver- 

age rate of 72.3 mg. per hour, does definitely enhance 

analgesia and reduce the total amount of thiopental 

sodium required in combination with nitrous oxide— 

oxygen. Smoothness of anesthesia is a somewhat vague 

clinical term, but in practice most anesthetists realize 

what is meant by this phrase; the administration of 

meperidine as a dilute drip will result in fewer variations 

in vital functions than will larger amounts given inter- 
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lute drip is metabolized rapidly and has a transient 
analgesic effect. This property allows early awakening 
of the patient in the postoperative period. Analysis of 
the anesthesia records of the patients in this series shows 
minimal interference with cardiac function, as deter- 
mined by blood pressure, pulse pressure, and pulse rate. 

Effect on respiration is of prime importance, because 
one of the hazards associated with the administration 
of meperidine is the potential depression of the respira- 
tory center. As indicated above, an effort is being made 
to find out what degree of respiratory depression may be 
compatible with normal oxygenation and carbon dioxide 
tension in the arterial blood. Marked slowing or cessa- 
tion of respiration was seen seldom in the series re- 
ported because of the administration of dilute solution. 
The continuous drip technique tends to maintain the 
respiratory center functionally intact, although it causes 
a gradual slowing of the rate per minute. In emergency 
situations, when the 


drochloride, 5 to 10 mg., intravenously and/or intra- 
muscularly, has provided a rapid reversal of the respira- 
tory depression. 

The primary sign of overdosage with this drug is ces- 
sation of respiration. If adequate oxygenation is as- 
sured by artificial means, cardiac function will not de- 
teriorate at this level of dosage. The possibility of over- 
dosage is lessened by administering this drug as a dilute 
drip. However, anesthetists using this technique should 
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be able to watch several things at once and should be 
able to recognize when and how to assist respirations 


In 10 of the 800 patients studied urticarial wheals 
and redness were noted along the course of the vein 
through which the meperidine was flowing. These al- 
lergic reactions disappeared within an hour after the 
drug was stopped. If the drug was continued, as it was 
in four patients, the development of further urticarial re- 
actions was prevented by the intravenous injection of 
tripelennamine, 25 mg. No other specific side-effects 
were noted in this series. 

SUMMARY 

In a study of 1,000 patients (200 were control sub- 
jects) meperidine hydrochloride in a dilute intravenous 
drip (0.5 mg. per milliliter) was administered to 800 pa- 
tients as an analgesic to reinforce the action of thio- 
pental (Pentothal) sodium and nitrous oxide—oxygen 
for anesthesia. Consideration of the advantages and dis- 
advantages of the employment of meperidine as a con- 
tinuous dilute intravenous drip suggests that it is a valu- 
able addition to thiopental sodium—nitrous oxide—oxygen 
anesthesia. Certain investigative work was done in an 
effort to determine the effect of this technique of anes- 
thesia on tidal volume, minute volume of respiration, 
oxygen utilization, and alterations in pH and carbon 
dioxide tension in the arterial blood. 

200 Hawthorne Lane (Dr. Ausherman). 


USE OF CHLORPROMAZINE AND RESERPINE IN THE TREATMENT OF 
EMOTIONAL DISORDERS 


William W. Zeller, M.D., Paul N. Graffagnino, M.D., Chester F. Cullen, M.D. 
and 


H. Jerome Rietman, M.D., Hartjord, Conn. 


In the past two years there have been encouraging re- 
ports concerning the use of chlorpromazine [10-(,-di- 
methylaminopropyl )-2 -2-chlor thiazine hydrochlo- 
ride] and reserpine (the chief active alkaloid of Rau- 
wolfia serpentina) in the treatment of emotional dis- 
orders. Clinical observations thus far have been made 
mostly on patients in state hospitals.’ 

In general, it has been reported that chlorpromazine 
and reserpine have a unique calming effect. They have 
been found to produce a form of sedation without nar- 
cosis that causes improvement in the behavior of dis- 
turbed, agitated, hyperactive, assaultive, and excited pa- 
tients, making them more easily manageable. Patients 
have become quieter, less tense, and more amenable to 
suggestions from nursing and medical personnel. The 


Assistant Clinical Director and Director of Clinical Research (Dr. 
Zeller) and Resident Psychiatrists (Drs. Graflagnino, Cullen, and Rictman), 
Institute of Living. 

Read before the Section on Nervous and Mental Diseases at the 104th 

Association, 


8, 195 

The reserpine used im this study was supplied by Ciba Pharmaceutical 
Products, Inc., Summit, N. J., under the Serpasil. The chiorproma- 
vine was supplied by Smith, Kiine & French Labor pha, 
under the name Thorazine. was supplied by Ciba Pharma- 


© Patients medication with 
either chlorpromazine or reserpine constituted a 
control ison with a group in whom 


manic-depressive psychosis, in agitated states, and 
The drugs differed in 


need for physical and chemical restraints has been re- 
duced to a minimum. The incidence of accidents and 
loss or destruction of personal and hospital property has 
been significantly reduced. The drugs have reduced the 
need for electroconvulsive treatment, insulin coma treat- 
ment, and prefrontal lobotomy in certain patients. Some 
schizophrenic patients have shown dramatic improve- 
ment in their thinking, feeling, and behavior. They have 
become quieter, less emotionally labile, less concerned 
about the content of their delusions and hallucinations, 


medication with a placebo. Both chlorpromazine and 
caused nificant behavioral and affec- 
psychiatrist in controlling destructive, disturbed 
behavior regardless of the underlying etiology. 
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measurements were made, with use of a McKesson 
Metabolar, of tidal volume, respiratory rate, minute vol- 
ume, and oxygen consumption. The table illustrates the 
type of results which were obtained. It has been noted 
that tidal volume is not diminished, as a rule, and so the 
reduction in minute volume is believed to be dependent 
almost entirely on the reduction in respiratory rate. Of 
particular interest is the reduction in oxygen utilization 
seen in these patients. One can speculate that in anes- 


within the patient. In an effort to obtain information re- 
garding this hazard, serial determinations of arterial pH 
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and carbon dioxide tension have been performed to date 
in 30 patients. Blood is collected anaerobically through 
an indwelling Cournand needle in oiled heparinized 
syringes which are kept in ice until measurements are 
made, within one to two hours. The pH is measured on 
the standard Beckman pH meter, and carbon dioxide 
tensions are determined from the Van Slyke measure- 
ments of carbon dioxide content. In a few patients direct 
arterial oxygen saturation has been measured with the 
Wood oximeter. 

Figure 5 shows two examples of the results that 
are being obtained. In 7 of these 30 patients there has 
been noted an increase in carbon dioxide tension and 
decrease in pH values during operation. In the remaining 
patients values have been within normal limits. It is our 
feeling that, barring respiratory obstruction, slowing of 


spontaneous respirations to 12 per minute can be 
allowed with this technique of anesthesia without pro- 
duction of carbon dioxide retention in the arterial blood. 
Arterial oxygen saturation also will remain normal at 
these rates. Further work is in progress to substantiate 
these impressions. 

An explanation as to why carbon dioxide retention 
does not occur with the reduced minute volume that may 
exist with this technique is not obvious. Of course, if 
Oxygen consumption within the patient is reduced then 
also be less than normal. It is suggested at present that 

if the respiratory rate falls to 12 or less when this tech- 
nique is used respirations of the patient should be as- 


sisted or controlled. COMMENT 


The basic aim of general anesthesia is to provide satis- 
factory conditions of hypnosis, analgesia, and muscular 
relaxation in the patient so that the surgical procedure 
may be performed with minimal stress and maximum 
safety both to the patient and to the surgeon. In addition, 
the anesthesiologist must not be neglected, and the above 
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knowledge. If he becomes sufficiently familiar with the 
present pharmacological array of drugs employed in an- 
esthesia, then he can employ specific drugs for the pur- 
poses enumerated above in a safe manner. 

Meperidine is a drug that has been shown to produce 
useful analgesia. When it is used for such a purpose in 
general anesthesia, certain advantages and disadvantages 
of using meperidine in a continuous dilute drip, varying 
in rate, to produce analgesia, the following points appear 
to be of importance: On the basis of the reported cases, 
it is evident that meperidine, administered at an aver- 
age rate of 72.3 mg. per hour, does definitely enhance 
analgesia and reduce the total amount of thiopental 
sodium required in combination with nitrous oxide— 
oxygen. Smoothness of anesthesia is a somewhat vague 
clinical term, but in practice most anesthetists realize 
what is meant by this phrase; the administration of 
meperidine as a dilute drip will result in fewer variations 
in vital functions than will larger amounts given inter- 
mittently. In surgery today the use of the cautery ap- 
pears to be becoming more frequent and more neces- 
sary; meperidine is a valuable addition to the list of 
nonexplosive drugs that can be used in anesthesia. 

There is evidence to suggest that pharyngeal and 
laryngeal reflexes are reduced in intensity with the ad- 
ministration of meperidine. Clinical experience as out- 
lined above indicates that meperidine as a continuous di- 


thesia under these conditions a slower respiratory rate 
is compatible with adequate tissue oxygenation. 
A question of particular importance in situations such 
as this, where the respiratory rate is less than normal, 
revolves about the possibility of carbon dioxide retention 
Respirationsiper min) 
é 
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Pig. $.—Charts of two patients, showing difference in results of serial 
determinations of arterial pH and carbon dioxide tension during operation. 
Above, carbon dioxide tension increased and pH values decreased. Beiow, 
pH values increased and carbon dioxide tension decreased. 
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lute drip is metabolized rapidly and has a transient 
analgesic effect. This property allows early awakening 
of the patient in the postoperative period. Analysis of 
the anesthesia records of the patients in this series shows 
minimal interference with cardiac function, as deter- 
mined by blood pressure, pulse pressure, and pulse rate. 
Effect on respiration is of prime importance, because 
one of the hazards associated with the administration 
of meperidine is the potential depression of the respira- 
tory center. As indicated above, an effort is being made 
to find out what degree of respiratory depression may be 
compatible with normal oxygenation and carbon dioxide 
tension in the arterial blood. Marked slowing or cessa- 
tion of respiration was seen seldom in the series re- 
ported because of the administration of dilute solution. 
The continuous drip technique tends to maintain the 
respiratory center functionally intact, although it causes 
a gradual slowing of the rate per minute. In emergency 
situations, when the respiratory rate slows unduly, the 
administration of nalorphine (n-allyinormorphine ) hy- 
drochloride, 5 to 10 mg., intravenously and/or intra- 
muscularly, has provided a rapid reversal of the respira- 
tory depression. 
The primary sign of overdosage with this drug is ces- 
sation of respiration. If adequate oxygenation is as- 
sured by artificial means, cardiac function will not de- 
teriorate at this level of dosage. The possibility of over- 
dosage is lessened by administering this drug as a dilute 
drip. However, anesthetists using this technique should 
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be able to watch several things at once and should be 
able to recognize when and how to assist respirations 


properly. 

In 10 of the 800 patients studied urticarial wheals 
and redness were noted along the course of the vein 
through which the meperidine was flowing. These al- 
lergic reactions di ared within an hour after the 
drug was stopped. | rug was continued, as it was 
in four patients, the development of further urticarial re- 
actions was prevented by the intravenous injection of 
tripelennamine, 25 mg. No other specific side-effects 
were noted in this series. 


SUMMARY 

In a study of 1,000 patients (200 were control sub- 
jects) meperidine hydrochloride in a dilute intravenous 
drip (0.5 mg. per milliliter) was administered to 800 pa- 
tients as an analgesic to reinforce the action of thio- 
pental (Pentothal) sodium and nitrous oxide—oxygen 
for anesthesia. Consideration of the advantages and dis- 
advantages of the employment of meperidine as a con- 
tinuous dilute intravenous drip suggests that it is a valu- 
able addition to thiopental sodium—nitrous oxide—oxygen 
anesthesia. Certain investigative work was done in an 
effort to determine the effect of this technique of anes- 
thesia on tidal volume, minute volume of respiration, 
oxygen utilization, and alterations in pH and carbon 
dioxide tension in the arterial blood. 

200 Hawthorne Lane (Dr. Ausherman). 


William W. Zeller, M.D., Paul N. Graffagnino, M.D., Chester F. Cullen, M.D. 
and 


H. Jerome Rietman, M.D., Hartford, Conn. 


In the past two years there have been encouraging re- 
ports concerning the use of chlorpromazine [10-(,-di- 
methylaminopropyl )-2-chlorophenothiazine hydrochlo- 
ride] and reserpine (the chief active alkaloid of Rau- 
wolfia serpentina) in the treatment of emotional dis- 
orders. Clinical observations thus far have been made 
mostly on patients in state hospitals.’ 

In general, it has been reported that chlorpromazine 
and reserpine have a unique calming effect. They have 
been found to produce a form of sedation without nar- 
cosis that causes improvement in the behavior of dis- 
turbed, agitated, hyperactive, assaultive, and excited pa- 
tients, making them more easily manageable. Patients 
have become quieter, less tense, and more amenable to 
suggestions from nursing and medical personnel. The 


their side-effects, but they 
chiatrist in controlling destructive, disturbed 
of the underlying etiology. 


need for physical and chemical restraints has been re- 
duced to a minimum. The incidence of accidents and 
loss or destruction of personal and hospital property has 
been significantly reduced. The drugs have reduced the 
need for electroconvulsive treatment, insulin coma treat- 
ment, and prefrontal lobotomy in certain patients. Some 
schizophrenic patients have shown dramatic improve- 
ment in their thinking, feeling, and behavior. They have 
become quieter, less emotionally labile, less concerned 
about the content of their delusions and hallucinations, 


USE OF CHLORPROMAZINE AND RESERPINE IN THE TREATMENT OF 
EMOTIONAL DISORDERS 
¢ Patients receiving uninterrupted medication with 
either chlorpromazine or reserpine constituted oa 
control group for comparison with a group in whom 
the medication was interrupted by one month of 
medication with a placebo. Both chlorpromazine and 
reserpine caused significant behavioral and affec- 
tive improvement, especially in the manic phase of 
manic-depressive psychosis, in agitated states, and 
in schizophrenic reaction. The differed in 
Zel ietman), 
Institute of Living 
Read before the Section on Nervous and Mental Diseases at the 104th 
Annual Meeting of the American Medical Association, Atlantic City, 
June &, 1955 
The reserpine used in this study was supplied by Ciba Pharmaceutical 
Products, Inc... Summit, N. under the name Serpasil. The chiorproma- 
vine was supplied by Smith, Kiine & French Laboratories, Philadeiphia, 
under the name Thorazine Deserpidine was supplied by Ciba Pharma- 
ceutical Products, Inc 
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and less impulse-ridden in their behavior. Communica- 
tion of thoughts and feelings to others has improved to 
such an extent that some of the patients have been more 
accessible to conventional “interview” type of psycho- 

. Some patients have improved so dramatically 
that they have been able to leave the hospital after years 
of confinement. With such consistently favorable re- 
ports from various investigators in different parts of the 
courtry appearing in the literature, there naturally has 
followed a wave of hopeful optimism among all indi- 


The purpose of this paper is to present a preliminary 
report of our clinical experience in treating a group of 
patients in a 350-bed private psychiatric hospital with 
chlorpromazine and reserpine. Furthermore, it is the 
purpose of the present study to determine the ability of 


Taste 1.—Comparison of Patients in Experimental (Placebo) 
and Control Groups According to Diagnosis 


each drug to control disturbed ideation, affect (mood), 
and behavior, to ascertain by the administratior of 
placebo medication whether or not the drugs are re- 
sponsible for the clinical improvements observed in pa- 
tients, and to report the incidence of side-reactions and 
toxic effects of each drug. 
METHOD OF STUDY 

Fifty-one patients treated with chlorpromazine and 
44 patients treated with reserpine comprised an experi- 
mental group in which a one-month’s trial of placebo 


1. Lehmann. H. E.. and Hanrahan, G. E.: Chierpromazine: New In- 
hibiting Agem for Psychomotor Excitement and Manic States, A. M.A. 
Arch. Neurol. & Peychiat. 71: 227 (Feb.) 1954. Winkelman, N. W., Jr: 
Chiorpromazine in the Treatment of Neuropsychiatric Disorders, 
3. A.M_A. 255: 18 (May 1) 19%. Kinross Wright, V.: 


(Sept. 4) 1954. Noce, R. Williams, D. B., and Rapaport, W.: Reser- 
pine (Serpasil) in the Management of the Mentally It Mentally 
Retarded: Preliminary Report, J. A. M. A. 856: 821 (Oct. 1954. 
Barsa, J A. and Kiine, N. S.: Treatment of Two Hundred Disturbed 
Psychotics with Reserpine, ibid. 158; 110 (May 14) 1955. Kline, N. 
and Stanley, A. M.. Use of Reserpine in 
Ann. New York Acad. Sc. 64: 85 (April 15) 1955. Hoffman, J. L.. and 
Konchegul, L.: Clinical and Psychological Observations on Psychiatric 
Patients Treated with Reverpine: A Preliminary Report, ibid. 144 
1S) 1955. 

Malamed, W.. and 


Revision of the Psychiatric 


Sands, A 
Am. J. Poychiat. 204: 231 (Oct) 1947. 


group were selected at random to match the patients in 
the placebo group according to diagnosis. Comparison 
of patients in the experimental (placebo) and control 
groups according to diagnosis is shown in table 1. The 
patients in the placebo and control groups were generally 

with respect to diagnosis, severity and dura- 
tion of illness, dose of the drugs administered, and dura- 
tion of treatment. The main distinction between the two 
groups of patients was that patients in the control group 
received their medication without interruption through- 
out the study, whereas patients in the placebo group had 
placebo 


i 
2 


Also, from the physician's report such information as 
dosage, rate of administration, and occurrence of toxic 
elects or side-reactions was obtained. Members of the 
nursing staff and departments of educational and occu- 
pational therapy made daily progress notes on each pa- 
tient and submitted their reports separately at the end 
of each week. Furthermore, the patient's behavior was 
to 


hours of sleep; type and amount of sedation: the use of 
electroconvulsive treatment, insulin coma treatment, cold 
wet packs, hydrotherapy, 0 or restraints; and any moves 


who received medicaments for less than a month. Most 
patients were administered the drugs regularly during the 
period from September, 1954, to April, 1955. Adequate 
doses of the drugs were given according to recommended 


Jem. 31, 1986 
medication was evaluated. Forty-four patients receiving 
chlorpromazine and 37 patients receiving reserpine 
served as a control group. The patients in the control 

course of therapy. Only one investigator knew whi 
patients were in each group and when placebo treatment 
was instituted. 

by members of a research team who were thoroughly fa- 

Chlorpromazine Reserpine miliar with the pattern of each patient's illness before 

drug or placebo treatment was instituted. This research 
Rehizophrenic reactions team was comprised of each patient's psychotherapist, 

members of the nursing staff, and members of the depart- 
EE TT 0 0 ments of educational and occupational therapy. Each 
Hetephrenie..........ccccc0. I 0 ‘ 0 patient was seen by his physician on the average of two 
three times per week for interviews lasting 30 to 60 
Schizoa fective eau 1 b 0 0 minutes. Each week the physician filled out a special 
Depressive reactions report in which he rated the patient's clinical progress 
according to selected items of the Malamud and Sands 
‘ Worchester rating scale.* Such items as the patient's 
appearance, motor activity, aggressiveness, socialization, 
mood, thought content, and thought processes were 
evaluated. In addition, the physician was asked to write 

Neurotic reactions............... 6 3 
and evening conferences. 

At the end of each week we reviewed all reports and 
recorded on a summary sheet such information as pa- 
tient’s name, age, and diagnosis; observable changes in 

Advance im Paychistric Treatment, Postgrad. Med. 297 hospital. From the cumulative data on the summary 
Behavior of Chronically Overactive Rochas MJ. 2: sheet, improvement or lack of improvement was evalu- 
ated by us in each of the three spheres of personality- 
functioning; namely, the spheres of ideation, affect, and 
behavior. Improvement was rated as: none, slight, mod- 
erate, or marked. No patients were included in the study 
Rating Scale, 
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dosage schedules. The majority of patients treated with 
reserpine received 2 mg. or more daily; those who re- 
ceived were administered 200 mg. or 
more daily. Most of the medication was oral, although 


extremely disturbed and agitated patients received the 
medicaments parenterally. 


RESULTS 
A comparison of clinical results in the 
(placebo) and control groups is shown in table 2. Among 
showed initial improvement with , a Sig- 
nificant number (68.2% ) relapsed when administration 
of the drug was stopped, as compared to the number re- 
lapsing among 36 improved patients in the control group 
(13.9%). Si Similarly, the relapse rate for 39 improved 
patients in the reserpine placebo group was 66.6%, as 
compared with 20.7% for the 29 improved in the con- 
trol group. Furthermore, at the conclusion of the placebo 
experiment, the patients who received the medicament 


continuously showed a significantly greater percentage 
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serpine, the relapse occurred from three to seven days 
later. Conversely, control of disturbed behavior was 
obtained more rapidly with chlorpromazine than with 
reserpine when the drugs were administered orally. 
With chlorpromazine the time required was usually from 
24 to 48 hours, whereas with reserpine the optimal clin- 
ical effect was usually not obtained for at least a week. 
However, rapid clinical effect was obtained with both 
drugs when they were administered parenterally in ade- 
quate doses (200 mg. to 400 mg. daily for 

azine and 5 mg. to 10 mg. daily for reserpine). When 


Over-all evaluation of the effect that these medica- 
in a larger group of 106 patients who received chlorprom- 
azine and 103 patients who were treated with reserpine. 
As seen in table 3 and the figure, the effects of chior- 
promazine and reserpine on ideation, affect, and behav- 
ior were similar in quality and degree. It was observed, 


Taste 2.—Comparison of Clinical Results in Experimental (Placebo) and Control Groups 


Total patients 


Placebo patients who did not improve upon reaumption of 


Placebo patients whose drug was discontinued in favor of 


Patients who improved with drug but relapsed before placebo 
treatment 


Patients who maintained improvement throughout therapy........ 


Patients who did not improve 
Patients who showed initial improvement, % of total patients in 
group . 


Chlorpromazine Reserpine 
» 
19 
0 1 
13 ee 
(7.5%) (705%) (29.5%) (62.2%) 
7 54 ere 
“2 139 47+ 


* Significant at the 0.001 level of confidence. 
¢ Significant at the 0.05 level of confidence. 


as contrasted to 27.5% in the 


however, that the improvement in affect and behavior 
was significantly greater than improvement in ideation 
in the patients studied. For example, table 4 shows that, 
in the chlorpromazine group, 78% improved behav- 
iorally and 76% improved affectively, as compared 
with 53% who improved ideationally. Similarly, in the 
group treated with reserpine, 74% improved behav- 
iorally and 61% improved affectively, whereas only 
38% improved ideationally. The improvement seen in 
these groups of patients was largely in the range of from 
none to moderate. The number of patients who showed 
marked improvement was not impressive. For example, 
behaviorally, in the chlorpromazine group, 22% were 
not improved, 39% were slightly improved, 28% were 
improved, and only 11% showed marked 
improvement. Behaviorally, in the group treated with re- 
serpine, 26% showed no improvement, 43% showed 
slight improvement, 23% showed moderate improve- 
ment, and only 8% showed marked improvement. 
Although the number of patients treated in some of 
the diagnostic categories, as shown in table 3, is too small 
to permit statistical evaluation of results, it was our gen- 


eral clinical impression that improvement in ideation, 


of improvement than did those patients whose medica- 
tion was discontinued because of placebo treatment. 
For example, 70.5% of the patients in the chlorprom- 
azine control group showed improvement at the end of 
the study chlorpromazine 
reserpine at the end 
of the study as compared with 29.5% of the reserpine 
placebo group. 

Of 30 patients who improved initially with chlorprom- 
azine but then relapsed after placebo treatment, 13 
were changed by their physicians to another form of 
treatment, so that drug therapy was not resumed. Of 
the other 17 patients, all improved when drug therapy 
was resumed. Similar results were observed in the 25 
patients receiving reserpine as shown in table 2, one not 
improving upon resumption of drug therapy, while medi- 
cation was not resumed with 5. 

Recurrence of symptoms that followed placebo medi- 
cation occurred sooner in patients receiving chlorprom- 
azine than in those receiving reserpine. In the chlor- 
promazine placebo patients, relapses usually occurred 
within 24 to 48 hours; whereas in patients receiving re- 
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affect, and behavior was most dramatic in those patients 
who suffered with the manic phase of manic-depressive 
psychosis. These patients consistently showed uniform 
tioning. Depressed patients, on the other hand, showed 
little to no improvement ideationally or affectively. Some 
patients with agitated depression, however, showed a 
slight behavioral improvement. Behavior and affect im- 
proved in the restless, agitated, and excited patients re- 
gardless of the underlying type of personality disturb- 
ance. In other words, the agitated behavior that was 
observed in patients with schizophrenic reactions, or- 
ganic reactions (particularly chronic brain syndrome as- 


The incidence of side-reactions and toxic effects for 
each drug is shown in table 5 for 123 patients who re- 
ceived reserpine and 137 patients who received chlor- 
promazine. Reserpine caused more uncomfortable, 
subjective side-reactions, such as nasal _stuffiness, 
epistaxis, excessive flushing, diaphoresis, chilliness, 
fatigue, weakness, excessive drowsiness, tremulousness, 


Taste 3—Comparative Effect of Chlorpromazine and Reserpine on Ideation, Affect, and Behavior 


Ideation Affect Behav ior 
Petints “NO? MD MK’ “NO OL MD “NO 
K a 2 » 2 Is a 
2 K 6 1 6 w 1 2 
K w 4 1 o 4 7 8 o 1 2 
Manie-depreesive reaction, manie................ 6 ‘4 0 ‘ 2 4 
* K 1 4 2 1 1 2 4 1 1 1 4 2 
Neurotic reactions 2 6 ” 1 7 2 6 0 6 
. K 4 3 5 3 3 2 
Alcohol and drug o 1 2 1 2 1 2 
K 1 1 0 1 1 1 1 
*N\O & be t, SL <& slight improvement, MD <= moderate improvement, and MK = marked improvement. 
Taste 4.—Comparison of Improvement in Ideation, Affect, and Behavior in 106 Patients Treated with Chlorpromazine 
and 105 Patients Treated with Reserpine 
Chlorproma “ine Reserpine 
Improved, Difference, Improved, Difference, 
% - % 
ee 23 23 
ee 2 om? cmt 


-----Affect Benowor 
Effects of chlorpromazine and reserp.ne on ideation, affect, and behavior 
of patients. 


cardia was observed only in patients receiving chlorprom- 
azine. Both drugs caused Parkinsonism, nausea, vom- 
iting, vivid bizarre dreams, pruritus, and a unique form 
of periorbital, facial, pretibial, and pedal edema. Toxic 
symptoms of dermatitis and jaundice with or without 
hepatomegaly were observed only in patients who re- 
ceived chlorpromazine. Thirteen (9.5% ) patients tak- 
ing chlorpromazine developed dermatitis, and 7 patients 
(5% ) developed jaundice. Agranulocytosis did not oc- 
cur in any patients. 
COMMENT 

Our results indicate that c ine and reserpine 
effectively modify disturbed behavior and affect, although 
ideation is less dramatically improved. The drugs exert 
their effect in patients apparently because of their ability 


LAMA. Jan. 21, 1986 
sociated with senility), and drug withdrawal states was 
helped by chlorpromazine and reserpine. The neurotic 
reactions (obsessive-compulsive and anxiety reactions) 
and the depressive reactions, as previously mentioned, 
myalgia, ataxia, and diarrhea, than did chlorpromazine. 

? Significant at the 6.9% lewel of confidence 
poets Chiorpromazre Bradycardia and hypotension were more frequent in 
JP, i, 106 Potients patients treated with reserpine. In contrast, an interest- 
-* aah ing syndrome of hypertension, hyperthermia, and tachy- 
20 
Nore 
morovemen 
Poterts Reserpine 
103 Pohents 
improvement 
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to produce a unique calming and sedative effect without 
narcosis. The exact site or mode of action of these drugs 
on the central nervous system is not known. To date, 
most of the studies made to determine the site or mode 
of action have utilized reserpine.’ According to the 
earlier studies of Bein and others,* reserpine acts directly 
on central autonomic substrates, possibly in the hypo- 


receiving these drugs, such as convulsions and Parkin- 
sonism, would seem to indicate that their action might 
be at a level higher than the hypothalamus. Weiskrantz 
and Wilson recently reported that the behavior of mon- 
keys with surgical ablation of the amygdaloid nucleus 
was similar to the behavior observed in monkeys treated 
with reserpine.‘ These investigators have extended their 
studies further and have found that a lesion that de- 
stroys the cortex of the posterior orbital portion of the 
frontal lobe and the anteromedial aspect of the temporal 
lobe, including the amygdaloid nucleus, produces behav- 
ior in monkeys that is indistinguishable from that seen 
in monkeys treated with reserpine.’ It is known that 
these portions of the phylogenetically older cerebral cor- 
tex do have intimate connections with the hypothalamus 
and lower centers concerned with the regulation of emo- 

Because of the rather specific action that these drugs 
have upon these areas of the brain, they seem to produce 
an effect similar to that seen in patients with lobotomy. 
Some have described this effect as a peculiar insulation 
of the patient against incoming stressful stimuli from 
the environment. From the psychodynamic standpoint, 
such an insulating effect is important. Stressful stimuli 
arising from within or from without the individual usu- 
papa gn and each individual handles his anxi- 

eties according to previously learned ideational and be- 
havioral responses. If the emotionally upset patient can 
be guarded against incoming stressful stimuli that po- 
tentially can further upset the homeostasis of his internal 
environment, he will be better able to mobilize his pre- 
viously learned defenses and coping mechanisms in order 
to handle more efficiently the anxiety or affect evoked 
by the forces that threaten him from within and from 
without. 

It is unlikely that drug therapy alone could ever totally 
eliminate all factors of stress that act upon the individual 
or that drug therapy alone could so alter the individual's 
responsiveness to stress that anxiety and its physiological 
concomitants would be forever vanquished. The dynam- 
ics and etiology of emotional illness cannot be reduced to 
such simple terms. However, the advent of these new 
drugs that seem to have specific regulatory actions on 
autonomic functions has opened up a whole new field of 
investigation into the nature, cause, treatment, and man- 
agement of emotional illness. 

The drugs have a relatively wide margin of safety 
even when used for prolonged periods. Most side-reac- 
tions and toxic reactions are reversible and can usually 
be controlled by temporarily discontinuing use of the 
drug, by reducing the dose of the drug, or by the use of 
other medicaments that alleviate the specific symptoms. 
For example, nasal stufliness, which is seen so frequently 
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in patients treated with reserpine, is relieved by the use 
of phenylephrine (Neo-Synephrine ) hydrochloride. 
Chlorpromazine produces more toxic reactions in 
patients than does reserpine. Of particular concern to 
all clinicians is the unusual type of jaundice that has been 
reported in patients receiving chlorpromazine. The path- 
Ogenesis of such jaundice is obscure.* There is no defi- 
nite evidence of hepatocellular damage revealed by clin- 
ical laboratory findings or by histological examination. 
Apparently the bile pools in the canaliculi of the central 
zones. Laboratory findings are usually those associated 
with extrahepatic biliary obstruction, that is, elevation 
in the values for the icteric index and serum bilirubin and 
alkaline phosphatase. We found that chlorpromazine 
gave elevated, false-positive values for icteric index de- 


Taste $.—Incidence of Side-Reactions and Toxic Reactions 
Chior. 


Patients Patients 
(Total 12%) (Total 187) 


8 


> 

Stowe Bes 
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terminations. We also observed that a group of pa- 
tients who received medication 
had elevated values for icteric index. It was concluded 
that the yellow dye in the enteric coating of the chlor- 
promazine tablet was responsible for the elevation of 
these values. Accordingly, a modification of the method 
for determination of the icteric index was devised that 
corrected adequately the false-positive values and thus 
made this test a more reliable index of subclinical or im- 
pending jaundice in patients receiving chlorpromazine. 
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the central sympathetic functions. Certain clinical phe- 
nomena, however, that have been observed in patients 
Hyperthermia 
Tachycardia .. 
Bradyeardia .. 
Excessive flush) 
Diaphoresi« .... 
Chifliness ...... 
Patigue, weak 
Syncope 
Biurred vision... 
Excessive drow 
Tremulousness 
Myalgia ....... 
Ataxia ......... 
Parkinsonism 
Dry mouth..... 
Hearthurn ..... 
Nausea ........ 
Vomiting ...... 
Diarrhea ....... 
Exacerbation o 
Edema ......... 
Vivid dreame.. 
Pruritus .... 
Dermatitix .. 
Jaundice .... 
Hepatomegaly 
Ravuwolfiaaikaloid mit newartigerzentraler Wirkung, Schweiz. med. 
Wehnschr. 83: 1007 (Oct. 17) 1953. 
4. Weiskrantz, L., and Wilson, W. A., Jr: The Effects of Reserpine 
m-Operated Monkeys, Ann. 


. @ffects or side-reactions can be 
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SUMMARY AND CONCLUSIONS 

psychiatric hospital, chlorpromazine and reserpine were 
found to be effective in causing significant behavioral 
and affective improvement in psychiatric patients. How- 
ever, in the group of predominantly psychotic patients 
studied, ideation was less significantly and dramatically 
improved. Although a significant number of these pa- 
tients showed improvement behaviorally, the degree of 


ing 

are yet to be evaluated. 
are similar in their clinical indications and effectiveness. 
They may be used interchangeably, although such factors 
as the incidence of side-reaction and of toxic effects and 
the rapidity of obtaining clinical effect may influence the 
choice or preference of one drug to the other in indi- 
vidual cases. Of the two drugs, reserpine is less toxic, 
but it causes more uncomfortable side-reactions in pa- 
tients than does chlorpromazine. In most instances, toxic 

controlled by merely re- 
ducing the dosage. Where rapid drug effect i desired, 


found to be of clinical use, in descending order, are: (1) 
manic-depressive psychosis, manic phase; (2) 
States, those i 


EXPERIMENTAL INVESTIGATIONS ON MECHANISM PRODUCING 
ACUTE DERMATOPHYTOSIS OF FEET 


Rudolf L. Baer, M.D., Stanley A. Rosenthal, Ph.D., New York, Jerome Z. Litt, M.D., Cleveland 


Hymen Rogachefsky, M.D., Rochester, N. Y. 


For many years public health measures for the pre- 
vention of dermatophytosis have been based to a large 
extent on the assumption that acute attacks of fungous 


disease of the feet are precipitated principally by exog- 


objects 

bathtubs, shoes, slippers, towels, socks, and especially 
floors of shower rooms and locker rooms and areas 
around swimming pools. This viewpoint has been sup- 
ported by statements in the medical literature, although 
statistical or experimental evidence in favor of it has been 
conspicuously lacking. The few reports on experimental 
work that showed that active disease could be produced 
by inoculation with dermatophytes utilized techniques 
that did not resemble actually prevailing conditions. The 
procedures employed were the placing of masses of 
fungous culture material into macerated toe webs and 
encasing the inoculated areas by binding with adhesive 
tape.’ 

From the Department of Dermatology and Syphilology, New York 
University Post-Graduate Medical School, and the Skin and Cancer Unit 
of University Hovwpital. 

Read before the Section on Dermatology and Syphilology at the 104th 
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tophytosis of the feet. 

fungus exposed a foot 
a to woter 

skin. In one instance T rubrum was thus 

induced to grow where mentagrophytes had 

existed before. In three ; 


public baths. It suffices here to state that we are aware 


chlorpromazine is the drug of choice. Chlorpromazine 
and reserpine are valuable adjuvants to the arnm.amen- 
tarium of the practicing psychiatrist, particularly for the 
control of destructive, disturbed, agitated, and hyper- 
active behavior, regardless of the underlying etiology. 
The psychiatric conditions for which these drugs were 
improvement was only slight to moderate. Long-range 
ADDENDUM 
Since the time of writing we have had some experience 
with the use of Deserpidine, a new alkaloid from Ravu- 
reserpine in the lack of a methoxy group in ring A. The 
effect of this new alkaloid was studied with a group of 
six patients whose response to reserpine had already been 
well established. There was no observable difference in 
the effect of Deserpidine as compared with that of re- 
serpine from a clinical standpoint. 
200 Retreat Ave. (Dr. Zeller). 
and 
© Volunteer subjects exposed themselves by im- 
been contaminated either by the previous immersion 
of a foot with proved fungous disease or by the 
eddition of fungus clture material. Clinical fungous 
disease of the did not result in any of the volun- 
teers, even though the skin was found to have picked 
up the organisms. There is a sharp distinction be- 
tween asymptomatic “fungous infection” and clin- 
ical “fungous disease” of the feet. 

rubrum infection. T four instances in 20 trials 
with heavily contaminated water did not lead to 
active attacks of fungous disease. 

Public and individual measures for the prevention 
of fungous disease of the feet should be based on the 
maintenance of local resistance to infection rather 
than on measures designed to prevent infection. 
Elsewhere we have reviewed pertinent literature * that 

deals with attempts to demonstrate the presence of 
pathogenic fungi on the floors of shower rooms and 
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of only two isolated instances in which a pathogenic 


much evidence in its favor, exogenous infection would 
p'ay a minor or negligible role in the causation of acute 


cal fungous disease, and they have often been found on 
the feet of persons without clinical fungous disease.‘ 


fungous disease of the feet and thus to remove this ques- 


tion from the realm of conjecture. A preliminary report 
of this work has been made elsewhere.’ 


EXPERIMENTAL EFFORTS TO PRODUCE 
DERMATOPHYTOSIS 
Experiments were conducted to determine an answer 
to this question: Is foot-bath water contaminated with 
pathogenic fungi capable of causing acute attacks of 


Technique.—Scrapings of the feet of volunteers were 
examined twice at weekly intervals for the presence of 
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pathogenic fungi both microscopically in potassium hy- 
droxide preparations and by culture on Sabouraud's 
medium and in most instances also on cycloheximide (an 
antibiotic derived from Streptomyces griseus) medium.“ 
Sixty-eight subjects whose feet were both microscop- 
ically and culturally negative for pathogenic fungi were 
accepted for participation in these tests. They will here- 
after be referred to as “uninfected” volunteers. It must 
be realized, however, that negative mycologic i 
at two weekly examinations are by no means conclusive 
proof that fungi were not present somewhere on the feet. 
With 14 of the 68 uninfected volunteers the following 
technique was employed: A subject with a proved fun- 
gous disease of the feet was allowed to immerse both 
feet for 15 minutes in a sterile basin containing 200 ml. 
of sterile tap water. Within the subsequent 30 minutes an 
uninfected volunteer placed his right foot into this pre- 
sumably contaminated foot-bath water. At the same time 
the left foot served as a control by being placed in an- 
other basin containing 200 ml. of sterile tap water. The 
feet were allowed to remain in these two basins for 30 
minutes. During half of this time the basins were tilted 
slightly forward to insure complete immersion of the 
toe webs. The contents of each basin were then centri- 
fuged and the sediments examined by the potassium hy- 
droxide and Hotchki M methods. In this man- 
ner, it was possible in each instance but two to prove 
that fungi were actually present in the foot-bath water 
used to expose the uninfected volunteers. 

Due to the difficulties of regularly obtaining the co- 
operation of persons with active fungous disease of the 


fie 


ankungen der Hinde und 


fungus was recovered from a floor on which many pre- 

sumably fungus-infected subjects had walked.* Our own 

investigations reported elsewhere,‘ however, convince us 

that many subjects with and some without dermatophy- 

tosis must be depositing infected scales almost con- 

tinuously wherever they tread. In view of this, one may 

assume that in parts of the world where dermatophytosis 

is prevalent the feet of most persons are frequently and 

repeatedly exposed to pathogenic fungi. 

The question then arises whether the fungi deposited 
in the external environment are indeed the cause of acute 
attacks of fungous disease. There is strong epidemio- 
logical and other evidence that speaks against a causal 
role of exogenous exposure in acute attacks of dermato- 
phytosis, a viewpoint that has been supported by a con- 
siderable number of dermatologists.* These authors have 
presented data suggesting that the occurrence of clin- 
ically active fungous disease of the feet is principally due 
to fungi that these persons previously had been carrying 
on their own feet in a latent, “opportunistic,” faculta- 

tively pathogenic state. In the presence of lowered re- 
sistance of the skin on the feet, these fungi multiply and 
produce disease. If this theory is correct, and there is 
attacks of dermatophytosis. In fact, 40 years ago patho- 
genic fungi were found by Schramek * to exist in clin- 
ically normal skin areas on the feet of patients with clini- 

Further evidence against the role of exogenous eCx- rer WhO COUIG Serve as purce Of Tungi to Contamina 
posure as a cause of fungous disease (as distinguished foot-bath waters, the remaining 54 uninfected volunteers 
per brought were exposed to foot-bath water to which fungus culture 
military post occurred in the same ratio in every group . — 
examined and that in recurrent attacks of dermatophy- 2. Baer, R. L.; Rosenthal, S. A.; Rogachefsky, H., and Lit, J. Z.: 
tosis the organism responsible for the first attack was | Ge 
usually found in subsequent infections. If contagion were ond Gets, M. E.: Recovery of Dermatophytes trom 
an important factor in the spread of the disease, one 17-21, 1954. Gevencser, 
dermatophyte re be expected to pre- of Mycosis of Hands and Feet, Orvosi hetil, 61: 576- 
dominate in the groups of men who shared the same —pynari, D- Studies on the Dissemination of Fung! trom the. Feet of 
facilities and different species of fungi would be ex- end Without Disses of the Fest, J. leven. 
pected to be the causes of clinical fungous disease in the $. Williams, cM : Timea of the Nails as a Source of Reinfection 
same subject at various times. in accordance with the in Tinea of the Feet: Preliminary Report. Arch. Dermat. & Syph. 18: 
individual's exposures to the different species. The ex- 
periments described below were undertaken in an at- 21) 1929. Modern Treatment of Commons Pungous 
tempt to subject to scientific investigation the role of vob gm A a TF 
exogenous exposure in the causation of acute attacks of . 
ee rs: Dermatophytosis at an Infantry Post: 

Incidence and Characteristics of Infection by 3 Species of Fungi, J. 

Invest. Dermat. 8: 291-316, 1947. 
ree from this disease’ 
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gous particles per 200 ml. of foot-bath water in our tests 
varied between 670 and 5,600,000, with an average of 
about 295,000. The 68 uninfected volunteers who par- 
ticipated in these tests were asked not to make any 
changes in their usual daily hygiene of the feet during the 
course of the tests. Once a week during the six weeks fol- 
lowing exposure to contaminated foot-bath water the 
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volunteers returned for mycologic examination, and 
every time scrapings from each foot were examined in 
potassium hydroxide mounts and on Sabouraud’s me- 
dium and, in most instances, on cycloheximide agar. 
Results.—The results obtained in 68 subjects are pre- 
sented in tables 1 and 2. Filaments were seen in one or 
more scrapings during the six weeks subsequent to the 


Taste 1.—Results of Mycologic Examinations of Fourteen Subjects Without Fungous Infection After Exposure to Foot-Bath Water 
of Persons with Fungous Infection of the Feet 


No. of Weeks After Attempt at Infection 
No to Examind KOH “kon “Kon c. “Kon c. “Kon 
Control - - - ~ ee 
Tm. Exposed - Not done Not done + Te 


Trichophyton mentagrophytes. 
Culture. T. rubrom. 


Taste 2.—Results of Mycologic Examinations of Fifty-Four Subjects Without Fungous Infection of Feet After Exposure to Foot-Bath 
Water Contaminated with Cultures of Dermatophytes 


No. of Viable * 
Particls of No. of Weeks After Attempt at Infection 
Dermato- 
™ T. m. ~ om + 
Exposed + = ~ + + _ + om = 
T.™ Px - - on om 
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Taste 2.—Results of Mycologic Examinations of Fifty-Four Subjects Without Fungous Infection of Feet After Exposure to Foot-Bath 
Water Contaminated with Cultures of Dermatophytes—Continued 


No. of Viable 
Particles of No. of Weeks After Attempt at Infection 
Dermato- — A 


T. m. 


T. m. 


Volun- in F 1 2 6 
No. to «KOH? C3. ‘KOH ©. ‘KOM “KOH ‘Kon ©. 
T.m. 5. + T.m - on + 
7 T. m. 172,200 Expe ~ + - 
Control - -- + 
73 T. m. 172,00 Exposed -- - 
Control - - - + om 
Control - - - - - - 
T. m. Pxposed + ~ gE. f. - E. ~ + 
Control - - E. f. - + 
T. m. 67.20 Exposed + - - ~- = 
T. m. 68 600 Exposed - + - on + 


Calculated from plate counts of original stirred suspensions. Trichophyton mentagrophs tes 
Potassium hydroxide mount. 


in 37 (54% ) of the 68 subjects listed in tables 1 and 2, 
while 31 (46% ) were found to be negative. In 19 of 
fungi were seen only on the exposed 


posed and control feet. The total number of positive 
findings was 49 for the exposed feet and 


elements added to the foot-bath water could be assayed 
by a plate count of the fragmented fungous 

Of the 14 subjects exposed to foot-bath water from 
infected persons, only 3, approximately 22% , showed 
fungous mycelia upon subsequent examination (3 on 
subjects exposed to material from cultures of dermato- 
phytes, 34, or approximately 63% , showed fungous fila- 
ments upon subsequent examination (29 on the exposed 
foot and sixteen on the control foot). It is improbable 
that the difference between these two groups is a chance 
finding. The explanation that fungi taken from growing 
cultures may be more infectious is highly unlikely to ac- 
count for our observations. Rather, it may be assumed 
that the variation in intensity of exposures encountered 
under seminatural conditions (foot-bath water from in- 
dividuals with clinical fungous disease) and under en- 
tirely artificial conditions (foot-bath water contaminated 
with an average of 295,000 fungus elements per 200 ml.) 
accounts for the differences in our results. Apparently 
the latter exposure is much more adequate for a “take” 
of these facultatively pathogenic organisms, but it is im- 
portant to emphasize that even such overwhelming ex- 
posures, under conditions that allowed for some macera- 
tion on the feet, were incapable of engendering clinically 
detectable disease. In not a single instance did one of 
these subjects in whom microscopic results were positive 
show clinical evidence of fungous infection. It should be 
noted also that the heavier exposure led to a higher per- 
centage of positive microscopic findings on the control 
foot (exposed in the experiment to sterile tap water). 
The frequent finding of fungi on the control foot sug- 


infec- 

prob- 
ably continually, shed from the feet with clinical or sub- 
clinical infection * means that most individuals in 
surroundings where dermatophytosis is prevalent are po 
likely to have repeated exposure to pathogenic fungi. 
This explains why subclinical infection, often not dis- 


recovery of one species of fungus from the feet of some 
of our volunteers when they had been exposed by us to 


and the finding of fungi in the foot-bath 
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deliberate exposure to contaminated foot-bath water gests the easy transfer of fungous elements from one 
foot to the other. 

It appears probable that the demonstration of fungi on 
re the feet of many of the 68 subjects was in most instances 
feet, and in 5 only on the unexposed feet. In 13 of the due to our deliberate exposure. It is very likely, however, 
subjects, fungous filaments were seen on both the ex- that some of our positive findings were due to an unde- 

tected preexisting infection on the feet of these volun- 
teers. This is suggested by the fact that the species of 
or unex . None Oo SU dermatophyte isolated from the feet of four subjects 
without positive microscopic findings developed evidence (no. 8, 20, 89, 102) was different from that to which 
of clinical fungous disease on either foot. Cultures of they had been exposed by us. Probably they had previ- 
Trichophyton rubrum were isolated from three subjects ous latent infections with T. rubrum and E. floccosum, 
(no. 8, 20, 102), and of Epidermophyton floccosum and the exposure to T. mentagrophytes in the foot-bath 
from subject no. 89. These four subjects had been ex- water did not result in a culturally detectable or clin- 
posed to water that had been contaminated with T. ically active infection with T. mentagrophytes. It may 
mentagrophytes. A culture of T. mentagrophytes was be concluded from this that our method of exposure was 
isolated from subject no. 53 after he had been exposed adequate to result in the establishment, at least tempo- 
to the same species of fungus. rarily, of pathogenic fungi on the feet of many of our 
Comment.—Mycologic data were obtained from 14 ‘Volunteers. Another piece of evidence that supports the 
subjects exposed to the foot-bath water of patients with  @ssumption that a mycologically undetected preexisting 
fungous disease and $4 exposed to foot baths containing infection accounted for some of our positive results was 
large numbers of ungi from cultures. The first method found in an additional control series of 13 subjects. : 
can be assumed to resemble natural conditions, although ‘These volunteers, after preliminary mycologic examina- | 
in a vastly exaggerated form. The more artificial method tion, immersed one foot in sterile tap water. During the 
of using foot baths containing fungous culture material Subsequent six weeks, both feet underwent weekly myco- 
had its own advantages, namely, that relatively enormous —_—‘ogic examinations. Eleven of these 13 subjects failed 
doses of fungi could be added to the foot bath, many —_*© show fungi in scrapings from their feet after exposure 
thousands of times more than could conceivably be en- _—=0 Sterile tap water. One yielded a culture of T. rubrum 
countered in even the most highly contaminated natural and showed mycelia upon microscopic examination, and 
the of wich another yielded a culture of T. mentagrophytes. It ap- 
pears desirable that in the future a sharp differentiation 
be made between asymptomatic “fungous infection” and 
“fungous disease” of the feet (dermatophytosis ). 

No matter whether the fungi found in 37 of the 68 sub- 
jects were picked up in the deliberately infected foot 
baths or came from an undetected presence of the fungi 
on clinically normal feet, it is a fact that not a single at- 
tack of fungous disease of the feet was evoked during the 
six-week period following such overwhelming fungous 
exposures. These data conclusively demonstrate that ex- 
ogenous exposure plays at most only a very minor role 
in the development of acute attacks of fungous disease 
of the feet. Rather, as has been suggested by several 
dermatologists during the past two decades, it is indi- 
vidual resistance, probably mainly of a localized nature, 
that plays the major role in determining whether clinical 

: coverable even in repeated mycologic investigations, is 
so common. For how would one otherwise explain the 
water of 12.5% of su S Clinically tree from derma- 
tophytosis.* 

The common dermatophytes are “facultative patho- 
gens” or “opportunists” that may be present on clinically 
healthy skin for a period of time. Only when conditions 
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for growth become favorable (i. e., lowered resistance 
of the host) may clinical disease result. A “fresh” ex- 
posure to fungi appears to be entirely unnecessary for 
the occurrence of clinical disease. The conclusion from 
these studies must be that individual hygiene, especially 
the use of methods designed to maintain and increase 
the resistance of the skin of the feet, is of the greatest 
importance for the prevention of fungous disease of the 
feet. On the other hand it may well be said that many 
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one of two preliminary scrapings were exposed to foot- 
bath water contaminated with a species of fungus other 
than that causing the primary infections. The technique 
of exposure and of examination during the subsequent 
six weeks was the same as described above. Four sub- 
jects were exposed to the foot-bath water of persons with 
proved fungous disease of the feet, while 16 others were 
exposed to foot baths containing suspensions of derma- 
tophyte cultures. The number of viable fungus particles 


Taste 3.—Results of Mycologic Examinations of Twenty Subjects with Fungous Infection of Feet Exposed to Foot-Bath Water 
Contaminated with Fungi of Different Species Than That Causing the Natural Infection 


No. of Weeks After Attempt at Superin fection 


No. of 
ments of 
Dermato- 
Volun- Natural 
Infection Exposed Bath’ Foot 
Due to to (200 Examined KOH? Cy 
Control + -~ 
n T. T. 
T. T. 4 ene + 
- 
T. T. Exposed + 
Control = ~ 
Control + 
T. r T. m. Exposed 
Control 
T. m. T.r. ~~ Exposed + Tm 
Control 
a1 T. T.r. 670 Exposed + - 
Control 
T. E. ft. 
m. 6,900 Exposed t 
T. m. Exposed Tm 
Coeatroi + 
T. m. 6.90 Exposed - 
Control - 
“ T. T. nm, a7 Exposed - 
Control - 
Control + - 
T.r. T. m. 00 Exposed 
Control 
T. m. T.r. 64,200 Exposed Tm. 
Coatrol 
Coatrel ™. 
T. T. m. 28,000 Exposed 
Control 
os T. m. T.r. Exposed 
Control 


2 4 6 
KOH KOH Cc. KOH KOH ©. KOH 
+. T.r. + T.r. Not done 
+ - - + + + - 
~ + + + - + 
+ - + + - - - 
+ T.r-T. m. t + Tm. 
+ - + - + 
+ f. E. f. + E. 
- + T.m. — + T.m. + - 
+ Tm + T.m. > Pea. + 
+ T.m. + T.m. + T.m. + 
— + T. r. + 


aleulated te of stirred suspensions. 
Pot pla 
ure. 
rrichophyton rubrum. 
mentag 
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of the accepted public health measures and procedures 
tophytosis are in all probability useless. 
EXPERIMENTAL SUPERINFECTION WITH DERMATOPHYTE 
Further experiments were conducted to answer a sec- 
ond question: Can the feet of subjects with a primary 
fungous infection due to one species of dermatophyte be 
deliberately superinfected with another species of derma- 
” 


yte? 
_ Technique.—Twenty subjects from whose feet cul- 
tures of a dermatophyte had been isolated after at least 


rophytes. 
to foot-bath water contaminated by a person with active dermatophytosis. 
ton floeeosum. 


added to each basin varied between 80 and 64,200, with 
an average of about 17,600. 
Results.—The results obtained in 20 subjects are pre- 
sented in table 3. In 12 subjects only the organism caus- 
ing their primary, previously existing “natural” infection 
was isolated. From four subjects no cultures were iso- 
lated subsequent to exposure. Four subjects (no. 11, 30, 
65, 106) are of particular interest because superinfec- 
tion was apparently achieved. Subject no. 11 had a nat- 
ural T. rubrum infection, but, following exposure to 
T. mentagrophytes, the latter fungus was isolated from 


Epiderme 
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the exposed foot. Subject no. 30 had a “natural” T. 
es infection, but, following exposure to T. 
rubrum, both T. mentagrophytes and T. rubrum were 
isolated from the exposed foot. Subject no. 65 had a 
“natural” infection caused by T. mentagrophytes, but, 
after exposure to T. rubrum, this organism was isolated 
from both the exposed and the unexposed foot. Subject 
no. 106 had a “natural” infection caused by T. menta- 
grophytes, but, after exposure to T. rubrum, this organ- 
ism was isolated from the unexposed foot. 
Comment.—We succeeded in at least 4 of 20 attempts 
in producing a fungous superinfection in subjects with 
culturally proved fungous infection of the feet. The pos- 
sibility exists that superinfection may have taken place 
in some of the remaining 16 subjects, but positive evi- 
dence is missing in the form of isolation in culture of the 
species of fungus used in the deliberate exposures. These 
findings are of importance because they show that, upon 
adequate exposure, superinfection can be deliberately 
induced in some subjects. This is in agreement with the 
many clinical reports of fungous infections with more 
than one species of dermatophyte. It should be noted, 
however, that neither these four nor any of the other 
volunteers in this experiment showed any clinically de- 
tectable change in the character of their infection. More- 


porary 

the feet but that this did not produce any clinical disease. 
The observation that more than one species of fungus 

was found on the feet of 4 of our 20 subjects raises the 


peatedly in many subjects, a much higher incidence of 
mixed infections might be found to exist. 

In only one instance in 68 attempts (1.5% ) were we 
able to produce a culturally proved infection in a person 
apparently free from dermatophytosis by deliberate ex- 


to frimane 


of persons with clinical fungous disease are inherently 
more susceptible than those free from clinical fungous 
disease to the at least temporary establishment of another 
species of dermatophyte. 
SUMMARY AND CONCLUSIONS 

Attempts were made to cause fungous disease in hu- 
man volunteers apparently free from fungous infection 
by immersing their feet for 30 minutes in foot-bath water 
heavily contaminated with dermatophytes. Not a single 
instance of clinical fungous disease was produced among 
68 human volunteers exposed under such conditions, de- 
spite the fact that fungous mycelia were found on one 
or both feet of 37 (54%) during the six weeks after 
fungous exposure (in 19 on the exposed foot, in 5 on 
the control foot, and in 13 on both feet). Attempts were 
made to superinfection in human volunteers 
with fungous infections by immersing their feet for 30 


gus-infected subjects this led to superinfection. 
It appears that it would be desirable in the future to 


Ogenous exposure seems to be practically 
It plays at most a minor role in the causation of active at- 


tacks of fungous disease of the feet. It would appear 


larly in renal glycosuria the defect is in most cases confined 


absorption of a large number of amino acids (Stein, Bearn and 
Moore, 1954), often glucose (Rearn and Kunkel, 1954), and 

i perhaps uric acid (Bishop, Zimdahl and Talbott, 
1954), may be affected. Thus it is apparent that abnormal genes 
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minutes in foo:-bath water heavily contaminated with 
fungi of a different species. In at least 4 of the 20 fun- 
fection” and “fungous disease” of the feet (dermato- 
phytosis), since the common dermatophytes are “facul- 
tative pathogens” or “opportunists” that are often and 
perhaps usually present on clinically healthy skin and 
in such places as the nails and callouses of the feet. 
The role of these fungi in causing disease only when fa- 
vorable local conditions prevail (“lowered resistance” ) 
may be likened to that played by Mycobacterium tuber- 
culosis or Micrococcus pyogenes. Most individuals living 
in surroundings where fungous infection of the feet is 
prevalent may well have daily exposures to these faculta- 
tively pathogenic fungi. Under prevailing conditions ex- 
vention of active attacks of fungous disease of the feet 
must for the present be based on the maintenance and in- 
crease of local resistance to infection of the feet rather 
than on largely useless measures designed to prevent 

Over, OU ncings Oring ¢evidence, if tC infection. 

presented in the previous experiment, that our methods 962 Park Ave. (28) (Dr. Baer). 

of exposure were adequate to bring about at least tem- a 
Genetically Determined Disorders of the Renal Tubules.—in 
recent years a number of genetically determined disorders have 
been found to involve changes in renal tubule function. They 
include conditions as widely different clinically and bio- 

chemically . . . aS cystinuria, resistant rickets, 

phytosis than has hitherto been thought harbor more . . « Active reabsorption by the renal tubule cells of a large 
than one species of dermatophyte on their feet. It ap- hom 
pears possible that, if scrapin were taken re- known to occur. There appears to be a complex of different 

= processes each handling one substance or a group of related 
substances, but no doubt integrated together at various levels. 
Abnormal genes are known which lead to a disturbance of this 
complicated transport system at different points so that the re- 
absorptive capacity of the tubules for particular metabolites 
or groups of metabolites is diminished. In some of these dis- 
orders the disturbance in renal tubular function 
with 4 of 20 (20%) successful attempts at deliberate while the ager 
normally. For example in cystinuria there is a specific abnor- 
mality in the reabsorption of four amino acids; cystine, lysine, 
arginine and ornithine (Stein, 1951; Dent, Senior and Walshe, 
1954). All the many other amino acids present in the glomerular 
filtrate are reabsorbed normally as are other substances. Simi- 
vitamin-D resistant rickets to phosphate reabsorption (Dent, 
1952). On the other hand in some conditions a more generalized 
disturbance of tubular function is encountered. In the Fanconi 
syndrome (Dent, 1952) a disturbance in tubular reabsorption 
occurs which involves many amino acids, glucose, phosphate, 
water and perhaps bicarbonate. In Wilson's disease the re- 
may lead to dysfunction of the renal tubule transport system at 
many different levels. Now each of these conditions appears to 
be determined by an autosomal gene, though of course it is 
a different one in cach case.—Prof. Clifford Wilson, D.M., 
F.R.C.P., Section of Experimental Medicine and Therapeutics, 
Discussion on the Renal Tubules, Proceedings of the Royal 
Society of Medicine, October, 1955. 
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THE BIOPHYSICAL BASIS OF PHYSICAL MEDICINE 
Herman P. Schwan, Ph.D., Philadelphia 


We may define physical medicine by its use of physical 
forms of energy for therapeutic and diagnostic purposes 
in medicine. The various forms of diathermy in use 
today hav -stablished an item of major importance in 
physical 


Diathermy is indicated in cases where local increases 
in blood circulation and metabolic rate are considered 
beneficial. Ideal deep heating cannot be achieved effec- 
tively by “surface heating” as performed by applica- 
tion of local heat with warm water, heating pads, or in- 
frared rays. The reason is that thermal flow from the 
heated body surface often has to overcome a more or 


less pronounced subcutaneous fatty layer, which pos- 
and 


perature rise in the surface of the skin in order to achieve 
sufficient heat transfer into the interior. Therefore, ideal 


deep heating must rely on its ability to transform certain — 


forms of physical energy, which in themselves are not 
dangerous to the body tissues, into heat beneath the sub- 
cutaneous fatty material, with only minor heat loss in 
skin and fatty matter. 

It is characteristic of the various forms of diathermy 
presently available that each of them, shortly after their 
acceptance by the medical profession, was overestimated 
in its performance. This happened with so-called ultra- 
short-wave diathermy, which is essentially the applica- 
tion of ultra-high-frequency currents for heating pur- 
poses. It happened to some extent with so-called micro- 
wave therapy, which is the application of electromagnetic 
radiation for heating purposes. Also, it occurs now with 
“ultrasonic therapy,” i. ¢., the application of high fre- 
quency mechanical vibrations. 

Overenthusiastic evaluation of any form of therapy 
must necessarily be followed by criticism. If this criticism 
becomes too great, it may blind our view to the real 
value of the therapy under consideration. I disagree with 
those authors who feel that ultrasonic therapy can do 
just about everything, only do it much better than can 
be done with all other forms of physical therapy. I prefer 
a position that emphasizes that each of the various forms 
of therapy available has its virtues and that we should 
strive for a clear recognition of the various indications 
for application of each form of diathermy. This opinion 
is based on an evaluation of purely biophysical consid- 


the of 


summarized by Krusen.’ It is justified, therefore, to re- 
strict the total discussion, at least at present, to the 
thermal aspects of various forms of diathermy. 

In the category of thermal effects, we differentiate be- 
tween “selective,” “structural,” and “volume” heating.‘ 
I have shown that it is impossible to heat selectively vol- 
ume fractions smaller than about 1 cu. mm.** Therefore, 
here we can exclude definitely the possibility of selective 

of Phvsical Medicine, School of Medicine snd 
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This material was on Nov. 12, 1954, before the sections 
biophysics and physical medicine of the Mayo Clinic, Rochester, Minn 
1. Herrick, J. F.. and Krusen, F. and Patho- 
logic Effects of Microwaves, Electrical Engin. 72: 299, 1953. Richardson, 
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Deep T Temperature and Blood Flow Electro- 
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diathermy ore related, the former 
re closely related, although the forme 
ent-day knowledge of diathermy, in order to establish > - 
mane : the latter consists of transverse electromagnetic 
the fundamentals characteristic of its various forms. ; : - 
— waves. Ultrasound provides highly effective depth of 
The term “diathermy” is used throughout this paper to penetration in deep tissues having a high water 
describe the clinical techniques employed to achieve content; microwaves are preferable in the case of 
“deep heating,” i. ¢., heat development in the tissue be- bone structures. 
neath the skin and subcutaneous fatty layers by means Dosage cannot be read — from meters, be- 
of conversion of various forms of physical energy into Cause tissues vary in their ion coefficients 
heat. Sufficient deep heating will cause in the exposed and reflection occurs at interfaces. In the case of 
part of the body temperature rise, consequent vasodila- ultrasound the dosage must be closely watched 
tation, and increase in cellular permeability and meta- because the —_ ~ between effective and injurious 
bolic rate.' doses is narrow. he transducers available Sold thes 
for ultrasound give a small radiation f that 
: limits its usetulness to very local application. 
erations. I will attempt to summarize these arguments in 
the hope that they may stimulate corresponding work 
on the clinical level. 
ELECTRIC DIATHERMY 
energy utilized in diathermy are thermal ones and of a 
en § reversible nature, if we exclude destructive effects of 
high intensities. This has been discussed especially for 
the sonic case by Lehmann,’ and the electrical case is 
the 104th Annual Meeting of the American Medical Association, Atlantic 
City, June &, 1955. 
These studies 
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radiation. It is due to the transformation of part of the 
sonic energy into transverse waves, which are rapidly ab- 
sorbed near the interface, and simulates truly selective 
heating of the interface per se. It partially explains tem- 


netic radiation can be extended from the macroscopic 


strong absorption of sound takes place in or around pro- 
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Even more important than this fundamental difference 
between sonic and electrical forms of diathermy is the 
discussion of the different acoustic and electric properties 
of various types of tissue and theis effect on the perform- 
ance of various forms of diathermy. This is obvious when 
we realize the following sequence of events: First comes 
the mechanism of absorption of the applied physical 


Performance-wise, ultrasonic and microwave dia- 
thermy are much more closely related than the two elec- 


heating of bacteria and like objects. Structural heating, 
taking place at the interface of mediums with different 
indexes of refraction, occurs only in the case of sonic 
perature rise reported in bone structures.* The temper- energy, i. e., its transfer into heat. This mechanism is de- 
ature build up in bone is obviously due in part to the fined completely by the material constants and the rela- 
fact that the interface between bone structure and sur- tive arrangement of the various biological mediums 
rounding muscular tissue, with vastly different acoustic treated. It is expressed in physical symbols and, there- 
impedance, heats up and creates a temperature barrier fore, treated in the language of physics. Its investigation 
around the bone, whose existence in itself must yield is a primary objective of biophysical research. Second 
temperature elevation in bone. Ia addition to this, it has comes the effect of the generated heat on physiological 
been found by Hueter * that bone is a good sound ab- functions. Dilatation of blood vessels, change in meta- 
sorber. This means that the fraction of sonic energy bolic rate, and change in excitability can be expected. 
that penetrates into bone structures is effectively ab- Their recognition and understanding require physio- 
sorbed and transformed into heat. logical studies. Finally comes the clinical application of 
A related phenomenon must de considered that may such physiological effects as may be produced by heat. 
manifest itself in the sonic case as structural heating. This in its planning stage may be a matter of consulta- 
When any type of wave, either sonic or electromagnetic, tion between the practically interested physician and the 
penetrates through a layer of material, this material may physiologist. The ultimate success must be based on a 
affect the wave propagation only when its thickness is great number of experiences, evaluated by a statistically 19 
comparable to or greater than the wave length of the trained physician. My primary objective here is to con- vl 
radiation. At present, the wave length of clinically ap- 
plied sound is near 1 mm. in tissue. This means that not . 
only bone structure but also relatively thin pieces of con- . 
nective tissue may influence the sound propagation. On : ; 
the other hand, electromagnetic waves employed clin- @ Ww 
ically operate with a wave length of about 12 cm. in air, 
i. c., a wave length of about 2 cm. in tissue. The 
propagation of such waves is less likely to be af- 
fected by inhomogeneous structure of tissue complexes. 
Thus, we recognize one of the important differences be- 
tween sonic and electromagnetic radiation. Ultrasound of presentiy techalqnes 
conducted from the high frequency generator, H. to the electrode, E, 
This basic difference between sonic and electromag- by Goats, B. ond teamed tte the with the help 
Microwave therapy in its present form utilizes “air-borne” radiation, i. ¢., 
in medicine is of such high frequency that it floats un- _curreets are transformed by » transducer. T. into vitcations, and’ these 
hindered through cell membranes and establishes a uni- firm contact with the 
form heating rate of the intercellular and extracellular 
fluids.“* It has been shown, on the other hand, that a tribute to the first part of this program, i. e., to clarify 
ee =the biophysical principles upon which performance of 
tein molecules, while the fluids inside and outside bio- various forms of diathermy rests. 
| logical cells and surrounding the protein molecules them- So far, three different techniques exist to approach the 
; selves are poor sonic absorbers.’ In addition, cell nuclei ideal of true deep heating; namely, heating with high 
as a whole and cellular structure may contribute some- frequency alternating electrical currents, commonly 
what to the conversion of sonic energy into heat. In sum- called ultra-short-wave therapy; heating with electromag- 
mary, sonic energy is transformed into heat through the netic waves, so-called microwave therapy; and heating 
solid components of the biological material and electric with ultrasonic waves, i. ¢., ultrasonic therapy. Each of 
energy through the fluid components. Since the latter es- these various types of diathermy utilizes a completely 
tablish the bulk of the volume of the material, electric different form of energy (fig. 1). Ultra-short-wave dia- 
energy acts also on a microscopic level much less spe- | thermy and microwave diathermy both utilize electric 
cifically than sonic energy. energy for the transfer into heat, but they are different 
insofar as the first one utilizes electric current flow and 
ects, Banter. LPs Herrick, J. F and Krusen, F. H.: Temperatures the second one waves. Sonic and microwave diathermy 
Experimental Study, y Hg —4 Med. 94: 424, — i peta both are similar in utilizing the absorption of waves, but 
fe 6. Hueter, T. F. in Satentine, aT. and Bolt, R. H.: Quarterly the character of the waves is mechanical in the first case 
aboratory, on, Massachusetts Institute of and electrical in the second case. 
7. Carstensen, E. L., Li, K., and Schwan, H. P.; Determination of the 


therapy has been reviewed by many authors." It provides 
deep heating only to a moderate extent (fig. 2). Spread 
of current, as the high frequency current enters into the 


STANDARDS OF PERFORMANCE FOR ULTRASONIC AND 


fatty and in the deep tissues? We are obviously interested 
in keeping the temperature rise and heat development 
in the subcutaneous fat low, in order to achieve truly 
deep heating. 3. How can we determine and reproduce 
the proper dosage that is biologically effective for the 
various forms of radiation diathermy and on what factors 
does it depend? The amount of energy produced by the 


neath the subcutaneous fatty material, depends in a com- 
plicated manner on this eq energy. 
Part of the total energy is reflected back from the body 
surface and part is absorbed in the fatty material before 
it reaches the deep tissues of interest. The subjective 
feeling of the patient, relying on the response of the sen- 
sory elements in the skin, is an unreliable guide for the 
effectiveness of deep tissue heating, since the ratio of 
temperature rise in skin and deep tissue is a 

function of type of radiant energy and such parameters 
as thickness of subcu'aneous material between deep tis- 
sue and skin, effectiveness of surface cooling of skin, and 
frequency. It is, therefore, of importance to investigate 


the following section. 
Electrical and Acoustic Properties of Body Tissues.— 


two distinctly different types of tissue: tissues with high 
water content, such as muscle and all body organs, and 
tissues with low water content, such as fatty tissue, bone, 
and bone marrow. The electrical properties of tissues 


Taste 1.—Electrical Properties of Muscular and Fatty Tissue 
for Various Frequencies of Microwave Therapy * 


Megacycles 

Dielectrie Constant 

Musecle..... hwo 45 

Specific Resistance, Ohm-Cm. 

Patty tieewe........... 457 46 355 


* The data for muscular tieeue are representative for all tissues with 
high water content, thow for fatty Tor bone and marrow. 


are quite different and fluctuate considerably from sample 
to sample. Table | summarizes such data for the electric 


frequency range from 100 to 3,000 megacycles. The 
acoustic properties of tissue are less well established than 


8. Paetzold, J., in Vilbig, F., and Zenneck, Z.: Advancements in High 
T Germany, Akademische 


Veriagsges., 1945, 

9. Kebbel, W., and Pitzold, J.: 
Schichten bei verschiedenen Spulenanordaungen, zug eich cin Beitrag cur 
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tric therapies. The more established ultra-short-wave energy source is determined easily by instruments pro- 
vided with the generator. The energy that is biologically 
effective, i. e., that develops heat in the deep tissues be- 
DOdY, npnasizes “essive neal I UT 
cutaneous fatty tissue. Strong efforts have been made to 
minimize these disadvantages, and recent advances in 
electrode design have helped to provide the optimal 
depth effect obtainable with this form of diathermy.” 
10 
z iOnsnip De en registerec Diologically ci- 
“5 fective dosage before one can hope to obtain reproduc- 
= ible results with diathermy. 
Knowledge of the coefficient of transmission, i. ¢., the 
io pf energy that is not reflected from the body surface, and 
0 30 100 300 1000 knowledge of the energy consumed in the subcutaneous 
7 FREQUENCY In Me. tissue and depth of penetration in the deep tissues char- 
| Fig. 2—Specific heat development of subcutancous fat as compared 10 acterize the performance of any particular form of dia- 
Since we can assume that no significant improvement 
can be obtained with this form of diathermy, and, since 
the two more modern forms of diathermy (sonic and 
(compare with ta . restrict my di ormed uency 
cussion from here on to the two forms of radiation ther- 
apy with ultrasound and microwaves. 
The performance of either type of radiation therapy 
is determined by three factors: 1. How far does the 
the ep the eh 
penetration is too small, no deep effect can be achieved, 
and, if the depth of penetration is very large, the trans- 
fer from radiant into heat energy is insufficient to provide 
heat. Hence, depth of penetration values between about 
1 to 3 in. seem most practical. 2. To what extent is the 
radiant energy capable of passing beyond the subcu- 
taneous fat layer into the deep tissues without major 
energy loss? Interest in the heating of the subcutaneous —— 
achieved more easily by methods of surface heating and 
since its temperature rise is unimportant from a biolog- with high water content are reproducible within a few per 
ical point of view. In the discussion of the influence of cent and can be explained easily on the basis of their 
combined water and protein content.“ 
one achieved in Issues a wha - 
centage of the total available energy ia abeorbed in the 
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the electrical ones; yet, enough is known from measure- 


sues with high water content and fatty material. Table 2 
summarizes such data. Bone, on the other hand, has an 


Taste 2.—Absorption Coefficient in Muscle, Fat, and Bone 


Mueele *........ 045 1 
oot 62 os 
Bone..... O62 eee 


Representative for other tissues with high water content. 


unusual depth of penetration figure and does not, there- 
fore, fit into the pattern suggested by the difference in 
water content. 

Depth of Penetration—Depth of penetration values 
have been calculated from known electric and acoustic 


of frequency for the two tissue classes of high and low 
water content. Figure 3 also gives the same quantities 
ilarity of electromagnetic and acoustic radiation. In both 
cases, the depth of penetration decreases with i 

frequency, and in both cases the depth of penetration in 
the fatty tissues with low water content is considerably 
greater than the depth of penetration in the deep body 


tissues with high water content. This indicates a prefer- 
ence of the radiation to heat the deep tissues of high water 
content if no energy is reflected backward from the in- 
terface of deep tissues and subcutaneous fatty matter. 


10. Hitter, T.: Messung der in tieriechen 


300 megacycles. 
Were it only depth of penetration in the deep tissues 
that characterizes the efficiency of diathermy with radia- 


absorbed as is 2,500 megacycles microwave radiation in 


Taste 3.—Ratio of Maximum Specific Heat Development per 
Volume Unit of Subcutaneous Fat and Deep Tissue 
Thickness of Subcutaneous ~ 
Microwave Therapy 
o os os 
Ultrasound Therapy 1 2 


muscular tissues. In summary, we may conclude that, in 
all cases where the deep tissues have high water content, 
ultrasound provides high effective depth of penetration, 
while in the case of bone structures microwaves seem 
preferable. 

Energy Distribution in Subcutaneous Fat and Deep 
Tissues.—Knowledge of the electrical and acoustic prop- 
erties of all important tissues permits analytic deduction 
of the rate of heat developed in subcutaneous fatty tissue 
and deep tissues.'* Table 3 gives the results of such 
calculations. It gives the ratio of highest possible heat 
development per volume unit fat to the highest heat 
sumes deep tissues with high water content, i. ¢., ma- 
terial such as bone is presently not considered. The 
greatest possible specific heat development occurs, of 
course, in the deep tissue near its interface with the sub- 
cutaneous fat layer and in the fat near the interface of 
this tissue and skin. Density and specific heat of various 
types of tissue are comparable; hence it is possible to 
identify the ratio of heat developments, given in table 3 
with the ratio of optimal temperatures in subcutaneous 
fat and deep tissue. This statement is true as long as 
heat conduction does not affect temperature distribution 
too much, i. ¢., it holds especially in the beginning of the 
treatment, when the total heat developed is mainly used 
for elevating the temperature at the site where it is pro- 


J.A.M.A., Jan. 21, 1956 
Presently used ultrasonic equipment, operating near 
ments OF Various types OF UssUc W Mm Water Conte: 1 megacycle provides practical depth of penetration in 
and measurements of fatty material "' to state a similar the deep tissues. The 1 megacycle penetration value of 
basic difference between the acoustic properties of tis- about 2 in. is large enough to provide depth effect and yet 
However, presently used microwave equipment, operat- 
ing at 2,500 megacycles, does not penetrate beneath 1 
es §8§8=— cm. If its frequency were lowered to provide good depth 
of penetration similar to ultrasonic equipment, its fre- 
ultrasonic equipment operates with about the best pos- 
sible frequency, while the frequency of presently avail- 
able microwave equipment is poorly chosen. Com- 
pletely different conclusions are indicated, however, when 
the deep tissues are not of high water content but involve 
bone structure predominantly, such as in joints. Here 
data for various types of tissue.’* Figure 3 shows depth electromagnetic radiation penetrates effectively (about 
* ont... | 
is 20 CONTEND 
3) 
| | 
voc 1000 | 0 
Pig. }—Depth of penetration of microwave radiation (MW) and ultra. 
sonic radiation (US) are given as function of frequency for muscular and 
fatty tiswe. The muscle data are characteristic for all tissues with high 
water content. Presently available ultrasonic equipment, operating near 
1 megacycle (Mc.) has a greater depth effect than presently available 
microwave equipment, operating near 2.500 megacycies 
und thre Abhangigkelt von der FPrequens, Naturwissenschaften 35; 285. 
1948. Pohiman, R.: The Absorption of Ultrasound in Human Tissue and 
its Dependence on Frequency, Phys. Ztschr. 40: 159. 1999 
tt. Schwan, H. P.; Carstensen, E. L.. and Li, K.. Heating of Fat and 
Muscle Layers by Electromagnetic and Ultrasonic Diathermy, Tr. Am 
Electrical Engin.. Communications and Electronics, @;: 485, 195) 
12. Schwan, H. P., Carstensen, E. L.. and Li, K.: Comparative Evalua- 
tion of Electromagnetic and Ultrasonic Diathermy, Arch. Phys. Med 
3G: 1%, 1954 Footcoe 
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duced. Therefore, table 3 gives at the same time the 
ratio of the speeds with which subcutaneous fat and deep 
tissues heat up in the early phase of the treatment. It 
follows from the numerical values in the table that spe- 
cific heat development in subcutaneous fat and conse- 
quent temperature rise compares with that in deep tis- 
sues for presently used 2,500 microwaves if 
the subcutaneous fat layer is thicker than 1 cm. and with 
presently employed 1 megacycle sonic radiation if the 
fat layer thickness exceeds 3 cm. 

Even more important than specific heat development 
and speed of temperature rise is the efficiency of the ra- 
diation to penetrate through the subcutaneous tissue into 
the deep tissue and there transform the major part of its 
energy into heat. The efficiency to penetrate effectively 
through 


developed in the deep tissues and the total amount of 
heat available. This ratio is given for various frequencies 
and thickness values of the subcutaneous fat in table 4. 
. Tables 3 and 4 characterize some important features 
common to both ultrasonic and electromagnetic micro- 


ar order to absorb more than 30% of the total 

sendy yer of 0.5 in. subcutaneous fat absorbs 30% 
of the microwave energy produced by presently com- 
megacycies. In order to give equally good depth effect as 


lustrates two things: 1. While the frequency used for 
optimum performance has been chosen with good in- 
sight into the biophysical mechanisms that are involved 
in the sonic case, this cannot be stated in the microwave 
case. 2. On the other hand, any statement that sonic 
energy must in general be superior for depth effect is 
wrong. Appropriate change in the microwave frequency 
makes microwave therapy again competitive with sonic 
radiation. That is, good performance of presently ac- 
cessible sonic equipment in comparison with microwave 
equipment is due to unfortunate frequency choice in 
presently available microwave equipment and not due 
in general to an inferiority. 

The discussions concerning the efficiency to penetrate 
into the deep tissues have assumed so far the existence of 
deep tissues predominantly of high water content. Dif- 
ferent conclusions are derived when the deep tissues are 
made up of predominantly bony structures. In this case 
electromagnetic radiation penetrates freely from the sub- 
cutaneous material into the decp tissue, and the total 
amount of energy delivered into the deep tissue structures 
will be for presently used 2,500 megacycles greater than 
that developed in the subcutaneous fat as long as the 
subcutaneous fat layer is thinner than about 1.5 in. Even 
better depth effect is achieved with lower frequencies. 
On the other hand, sound waves penetrate just as un- 


muscular tissue. This means that the results presented 
in table 4 apply also when the deep tissues are predom- 
inantly made up of bone structures. In comparing the 
microwave and the sonic radiation therapy, we may state 
that presently used frequencies are equally efficient in 
reaching into deep tissues when the deep tissue structures 
are of low water content, i. ¢., predominantly bone. 


strated to occur under the influence of energy absorption 


Microwave Therapy 
ve 
Megacyeles Meg acycles 
t, Cm. we loo =a 1 2 


effectively raising the temperature up to a point where a 
balance between generated heat and heat carried away 
by heat conduction is achieved. This balance can be 
achieved with presently available energies at a tempera- 
ture elevation in the deep tissues that is not dangerous 
and yet provides a significant increase in blood flow. 
The substantial increase in circulatory activity is one of 
the important contributions to the understanding of the 
physiological effects of diathermy and emphasizes the 
necessity of getting the energy into the deep tissues with- 
out appreciable loss in the subcutaneous fatty material. 

Dosage Determination.—The third point of impor- 
tance concerns the problem of proper dosage determina- 
tion. Modern ultrasonic and microwave radiation equip- 
ment is provided with instruments that measure the total 
amount of energy produced by the equipment and irra- 
diated against the body. However, a substantial part of 
this energy may be reflected from the body surface and is, 
therefore, not available for heating purposes. The 
amount of energy, as registered by the instrument, must 
be multiplied with the coefficient of reflection of the body 
surface to provide the biologically effective dosage. This 
value once again must be corrected in accordance with 
the values of table 4 in order to obtain the dosage avail- 
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hindered from subcutaneous material into bone as into 

The efficiency to penetrate beyond the subcutaneous 

fat is of even greater importance than the depth of pene- 

tration in the deep tissues discussed previously. This 

Statement is based on the fact that the heat developed in 

the subcutaneous fatty tissue contributes in all likelihood 

only to a small extent to desirable circulatory effects. 

Subcutaneous fatty tissue is poorly supplied with ves- 

sels, and the beneficial effects of vasodilatation, demon- 

best characterized by the ratio of the total amount of heat 

in the deep tissues,’ must be small. Furthermore, most 

of the heat develops in the fatty tissues predominantly 

near its interface with the skin and will be conducted 

through the skin to the outside and eliminated for pur- 

: poses of deep heating by the usual mechanism of tem- 

. wave diathermy: 1. The amount of energy loss and con- perature regulation of the human body. On the other 

sequent heating in the subcutaneous fat increases with hand, heat developed beneath the subcutaneous fatty 

its thickness. 2. The efficiency in reaching into the material must increase the temperature of the deep tis- 

deep tissues with the major part of the available energy sues. It is separated by the relatively poor heat conduct- 
decreases with increase in frequency. In the case of 

presently used 1 megacycle frequency in ultrasonic ther- Taste 4.—Percentage of Total Energy That Reaches Tissues 

ae Beneath Subcutaneous Fat Layer 

ine ad del TC rOWwaves Ce 

sn # ee ing subcutaneous fat from the surface, and, therefore, but 

of 400 magacycies are indicated. This again toes t0 the outside is possible. The total energy 

- absorbed in the deep tissues is, therefore, available for 
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able in the deep tissues from the instrument reading. 
Thus, the equation is obtained 

Deep tissue dosage = R x A x Registered dosage (1) 
where A is the coefficient tabulated in table 4 and R 
the coefficient that determines what percentage of the 
instrument-generated energy is absorbed by the body. 
This latter coefficient can be calculated for the case of 
microwave therapy from the electrical properties of vari- 
ous tissues summarized in table 1. It is given as function 
of depth of subcutaneous fatty tissue and frequency’ for 
the electromagnetic case (microwaves) in figure 4. As- 
sumptions ing the calculation are that the total 
beam of radiation hits the body surface perpendicular 
under right angle and that deep tissues are of high water 


ABSORBED ENERGY IN PERCENT 


fe) 2 
FAT LAYER THICKNESS ABOVE DEEP TISSUES 


pendent from amount of subcutaneous fat exists. For this 
reason, frequencies not in excess of 900 megacycles are 
necessary to provide for realistic values of thickness of 
fat layer the possibility of prediction of deep tissue dos- 
age from metered output. Under such circumstances the 
value A in table 4 becomes unity and the simple rela- 
onshi 

Deep tissue dosage = 0.4 « Registered dosage (2) 
replaces the more complicated equation (1). In the case 
that the majority of the deep tissues are by 
bone structures, a much simpler picture results. The 
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amount of energy absorbed by the total body turns out 
to be independent of the thickness of the subcutaneous 
fat layer and is approximately independent of frequency. 
Its value is near that found above for low frequencies and 
can, therefore, again be characterized by the equation (2). 

In the sonic case the transfer of energy depends solely 
on the effectiveness of the coupling of the sound trans- 
ducer to the body. It is simply identical with 1, i. ¢., 
complete transfer of energy may be anticipated if close 
contact is provided between sound transducer and body, 
but only a tiny fraction of | if this intimate contact is not 
realized. This statement holds for any type of deep tis- 
sue. It is, however, one of the practical disadvantages of 
ultrasonic therapy that either constant attendance during 
the treatment is required to insure the necessary close 


It is fortunate that the evaluation of the dosage prob- 
lem leads to similar conclusions as derived before. Pres- . 


size of the cross section of the radiation field, which 
rarely is larger than 10 or 20 sq. cm. This limitation is 
difficult to overcome sirce it is (a) difficult to provide 
transducers, i. e., soundheads in contact with the treated 
part of the body, with diameters much larger than 5 cm. 
and (b) almost impossible to establish the necessary 
close contact between body and transducer if the plane 
and rigid surface of the transducer is too large. The 
limited size of the cross section of the sonic field restricts 
its use to cases where very local application of heat is 
desired. However, such cases are rare, and sonic equip- 
ment necessitates, therefore, the application of a “mas- 

the ence of This requires con- 
stant attention and makes it almost impossible to make 
any more than a qualitative statement concerning the 
biologically effective dosage for any part of the body, 
unless the movements of the soundhead are so well con- 
trolled that it is possible to state what percentage of the 
total time of treatment is spent by the soundhead over 
any part of the treated area. 


100 a coupling or a more elaborate underwater procedure is 
80 ll body are immersed in water to provide a medium that 

peasy | transmits the sonic energy without loss into the body. 

ae ently used sonic therapy, if properly applied, permits di- 
| rect statement of the deep tissue dosage from the reading 
2 3 of the generator instrument. Commercially available 
microwave equipment does not permit this always, and 
aa a practically unpredictable and complicated relationship 
& between measured and biologically effective dosage often 
exists that makes it difficult to establish dosage recom- 
ee aa mendations for clinical practice. However, this again is 
oly due to poor frequency choice and is not related to 
any basic difference of sonic and microwave diathermy. 
Actually, if microwave equipment operating with fre- 
r 4 quencies below 1,000 megacycles were provided, deep 
dosage could be stated from instrument reading simply by 
100 multiplying with the factor 0.4. Close contact between 
the radiation source and the body surface would not be 
necessary, as it is unnecessary with present microwave 
80 a equipment. That is, frequency alteration would provide 
| | 0,000 Me | physical medicine with equipment of similar performance 
to that provided by sound, however, without the disad- 

vantage of the necessity of constant attendance. 
| Another disadvantage of sonic therapy is the limited 

(~~) 
Fig. 4.—Percentage of air-borme microwave energy that is absorbed by 

the body plotted as funct'on of thickness of subcutancous layer (in centi- 

meters) and frequency. Practical independence from the amount of sub- 

cutaneous tissues exists only for frequencies below 1,000 megacycles (Mc.). 

content. It is seen that only at much lower frequencies 

than presently employed a predictable relationship inde- 


terized by a factor of only 2 to 4. This is consider- 
ably less than available in the microwave case and 
is due to the fact that damage due to overheating occurs 
at a higher intensity level than damage due to cavitation, 
which can be induced only by sound. 

Influence of Skin.—All of the above discussions have 


From this we may conclude safely that skin does not 
hinder the passage of sonic energy into the tissues be- 


noticeable. If this temperature rise and associated 
excitation of the heat sensory organs in the skin are 
used to judge the applied dosage, serious misjudgment 


ment concerning the depth of efficiency of sonic radiation 
is not affected by the presence of skin. 

More complicated is the situation in the case of micro- 
wave radiation. Here the influence of skin can only be 
neglected if its thickness is very small compared with 
the electrical wave length in tissue.'"* This condition is 
fulfilled only when the frequency is below 1,000 mega- 


CONCLUSIONS 
Both ultrasonic therapy and microwave therapy have 
greater depth effect than so-called ultra-short-wave dia- 
thermy. However, while the frequency for presently 
available ultrasonic equipment is well chosen, this can- 
not be stated for presently available microwave equip- 


the subcutaneous fat, and the possibility of administering 
with the so-called stationary treatment technique well- 
defined dosage favor the use of ultrasonic equipment. 
Presently available microwave equipment, on the other 


Cavt- 
Therapy, Arch. Phys Med. 34: 86, 
Uttraschalikavitation im 


occlusion. In 1935 the mortality rate in our private patients 
during the first attack was 10 per cent. Today it is less than 
5 per cent among such patients and is only 15 to 20 per cent 


during all attacks among ward patients.—Arthur M. Master, 
M.D., and Harry L. Jaffe, M.D., Treatment of Acute Coronary 
New York State Journal of Medicine, Nov. 15, 1955. 
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I believe that the correct statement of dosage is in the 
sonic case of special importance in view of the small 
margin that is available between minimal dosage re- 
quired for beneficial effect and maximal dosage, where 
damage occurs. The maximal dosage, where irreversible 
damage may occur, in all likelihood due to cavitation, has 
been reported at an output of 1 to 2 watts per square 
centimeter.'* Minimal dosage needed for significant heat- muscular type beneath subcutaneous fat, energy loss in 
ing may be estimated to be at least 0.5 watts per square 
centimeter. Thus, the margin between necessary 
and dangerous dosage is in the ultrasonic case charac- 
high water content beneath the subcutaneous fat layer 
when this layer is rather thin. Its depth of penetration in 
tissues of high water content is small, and the possibility 
of establishing from metered output the biologically ef- 
Deen Oased On al analysis tne OF tne SUOCL fective depth dosage is limited seriously. However, if the 
taneous fatty layer on the performance of sonic and presently used frequency of 2,500 megacycles is replaced 
microwave diathermy equipment. It has been assumed by a frequency below 1,000 megacycles, microwave 
throughout that only the fatty layer separates the body therapy becomes again competitive with sonic therapy. 
; surface from the deep tissues. I have assumed obviously On the other hand, microwave therapy has advantages. 
, that the skin that separates radiation source and body The upper energy level, where irreversible damage to 
tissues is practically transparent for the radiation and tissues can occur, is higher than in the sonic case, and 
does not affect its propagation. While no detailed meas- the margin between minimal effective dosage and maxi- 
urements of the acoustic properties of skin have been mal permissible dosage wider than in the sonic case. Its 
performed so far, it can be stated from its composition use is therefore recommended in the interest of the 
that its acoustic properties must be quite similar to those safety of the patient when relatively high dosage levels 
of other deep tissues with high water content. are indicated. The beam of radiation of microwave 
equipment is considerably broader than that available 
healr ind (hat i Cannot aliect seriously the amount c tionary” techniques instead of the cumbersome massage 
energy transformed into heat in subcutaneous fatty tis- technique now commonly employed with ultrasonic 
sue and deep tissue. However, a small, well-defined equipment. It furthermore provides adequate depth ef- 
amount of energy is transformed into heat in the skin, fect into tissues with low water content and is, therefore, 
and the consequent temperature rise in skin may be indicated in the treatment of joints. 
tation, Consideration for Ultrasonic 
1953. Hug, O., and Pape, R.: N 
ma the available dosage in the deep + 
y occur concerning a 
tissues. Heat sensation serves, therefore, only as a poor 49, 1954 
substitute for dosage estimate with ultrasonic therapy. snes 
Since the amount of heat developed in the skin is small ten Ot thirt a 
compared with the total amount of heat all that has accion hes bee ad 
been stated about the dosage problem before would ap- treatment has been greatly improved. The diagnosis has been 
ply equally well if skin did not exist. Likewise, the state- improved by the routine use of 12 electrocardiographic leads 
and by the recognition of atypical symptoms. Numerous mild 
cases have thereby been discovered, and a broader understand- 
ing of the disease has been reached. It should be emphasized 
that at the onset of the attack, possibly because the artery has 
not yet been completely occluded, the electrocardiogram may 
be nurmal or may show only slight changes. At this time RS-T 
ee depression may occur, as in coronary insufficiency, instead of 
the expected RS-T elevation. The RS-T elevation may not appear 
for hours and the Q waves only later, at the end of one to two 
ies. statements above Concerning depth emciency days. The treatment of the disease has been improved by several 
and dosage apply for microwave radiation, therefore, major therapeutic advances. These include oxygen therapy, a 
only if lower frequencies than commercially available are the gor 
utilized. However, it has been shown before that without ond ond employment 
skin the presence of the subcutaneous fat layer is suffi- Recently Levine has advocated the chair treatment of coronary 
cient to cause rather complicated dependence of depth 
thickness of the subcutaneous fat. The presence of skin 
where already complex situations exist. 
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have been reviewed. Pathological 
and Dockerty ' are followed in the present 
report. These include (a) adenoma of the islets of 
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of the islet cells, such as has been 

ported in the infants of diabetic mothers,’* has been 

voked by many authors as a cause of i 
evidence for this condition is uncer- 


Relief of symptoms in a patient following subtotal pan- 
createctomy is, of course, no reason for assuming the 


routine postmortem study of the pancreas, they might be 
As will be seen later, all patients in this series 

a diagnosis of “grade 1 adenocarcinoma” behaved, 

with one exception, as though they had benign adenomas. 


This man died 11 years after removal of his tumor in © 


1931, and his wife stated in a letter that a recurrence of 
his symptoms had developed one year prior to his death. 
No autopsy was performed. While there may have been 
recurrence of the original tumor, it is more probable 
that another tumor developed, as this occurred in two 
other cases in the series. Some patients with grade 1 
adenocarcinoma survived and were well 14 years post- 
operatively. We have encountered seven cases of func- 
tioning metastasizing carcinoma of the islets, but have 
included no cases in which there was a nonfunctioning, 
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This paper reviews experience with patients who had 
hyperinsulinism seen at the Mayo Clinic during the years fund cam 
1927 through 1953 and includes previously unreported must be associated with exercise or fasting, the | 
long-term follow-up studies. Pathology,’ diagnosis,’ and — must be 
differential diagnosis * of hyperinsulinism have been by the 
presented in previous reports and will not be dealt with 
in full here. Various reviews of this subject have ap- diagnosis. Fasting » 0 tans bo 
peared in recent years, the most complete being those of diagnostic test ond hes repleced the glucose tel- 
Howard, Moss, and Rhoads * and of Crain and Thorn.’ erance test. 

The term “hyperinsulinism” should be reserved for Although hyperinsulinism is rare, it was found 
those patients in whom a hyperfunctioning tumor of the in oll groups from 9 to 72 years. A study of 
islets of Langerhans has been demonstrated or those who family histories indicated a positive relation to 
have received an injection of an excessive amount of in- diabetes. The treatment is laparotomy and pan- 
sulin. This differentiates the condition from what we creatic exploration. In 76 of the 91 cases an actual 19 
Re “spontancous hypogly- tumor of the islet cells of the pancreas wes found. yl 
cemia,” discussed by Conn,* by Joslin and associates,’ 
and by Lukens and associates.* Those cases due to 
overt or surreptitious injection of insulin*® were ex- 
cluded from this study. A total of 91 cases that fulfilled 
the rigid criteria of diagnosis as outlined by Wilder ™ 

: agree with the statement by Warren and LeCompte "': 
Langerhans, (b) grade 1 adenocarcinoma of the islets of 
en St a eee of the islands may be a cause of hyperinsulinism, we are 
metastases; (d) no demonstrable lesion either at opera- =. aware of any case in which a completely convincing 
autopey. demonstration of this mechanism has been given. . . . 

Read before the Section on Internal Medicine at the 104th Annual existence of hyperplasia.” Nonfunctioning tumors of the 
islet cells may be found at operation or incidentally at 

autopsy. They may be benign or malignant, and they 
have been found in diabetic patients. The incidence of 
such tumors, benign or malignant, is one-half that of 
Lukens. Philadelphia functioning tumors, according to the collected figures of 
Ski 
J. Clin. Endocrinol. 13: 587-4603 (May) 1953. 

4. Howard, J. M.; Moss, N. H., and Rhoads, J. E.: Hyperinsulinism = 
and islet Cell Tumors of the Pancreas with 398 Recorded Tumors, 
abstracted, Surg. Gynec, & Obst. @@: 417-455, 1950. 

5. Crain, EB. L., Jr., and Thorn, G. W.: Functioning Pancreatic Isict 
Celi Adenomas: A Review of the Literature and Presentation of 2 
04.3, Lea & Febiger, 1952. metastasizing islet-cell carcinoma. 
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Multiple endocrine adenomas, previously reported by 
Underdahl and associates,'* were discovered in eight 
patients with functioning islet-cell tumors, either prior to, 
at the time of, or subsequent to the removal of the 
latter. In the cases observed, adenomas of the thyroid, 


parathyroids, pituitary, and adrenals occurred singly 
or in combination. 


Taste 1.—Puthological Findings and Sex Incidence in 
yperinsulinism 


H 
at 
Found Biopsy Found 
at from at 
Pirst First Second Seu 
Opera. Opera- 
Condition tion tien Autopsy Total Make Female 
Adenoma. ....... 6 “ 19 
Grade 1 carei- 
moma.......... 1 1 0 23 3 
Metastasizing 
6 1 7 4 
Normal] pancreas ee oo 13 


Hyperinsulinism has been encountered from child- 
hood to late adult life. Age range of the patients in the 
present series was from 9 years to 72 years. The greatest 
incidence is in the fourth, fifth, and sixth decades of life. 

At the suggestion of Dr. R. G. Sprague, a search was 
made to determine the incidence of a family history of 
diabetes in cases of hyperinsulinism. In 63 cases in which 
a definite statement was found, a positive family history 
for diabetes in a close blood relative was present in 15 
cases and a negative one in 48. This is a percentage of 
positive cases of 24% , which is far higher than that of 
the general population. (Joslin and associates * quote the 
following figures: About 25% of diabetics have a posi- 
tive family history for diabetes. About 3% to 6% of 
nondiabetics have a positive family history for dia- 
betes.) It is of further interest that all patients with a 
positive family history had a proved islet-cell tumor. No 
patient was encountered in whom hyperinsulinism super- 
vened after the development of diabetes, although such 
a sequence has been recorded (Bickel and associates '*). 


PATHOLOGY 


The pathological findings in all 91 patients are listed 
in table 1. Thus, 76 patients had an insulin-producing 
tumor, while 15 patients had no demonstrable tumor 


Taste 2.—Site of Origin in Pancreas of Islet-Cel! Tumors 


Metasta 
Grade 1 sizi 
Carel ia 
Site of Origin boma poma Total 
r ” 1 2 
Junction of body end tail.. ” 2 4 
1 0 2 


at operation or at autopsy. We have no way of knowing 
how many of these 15 patients have tumors which were 
not found, but we must assume that tumors are present 
in many and they should be encouraged to undergo an- 
other operation. Table | also separates the patients by 
sex. There were 47 males and 44 females. Five males 
had metastasizing carcinoma, as compared to two fe- 
males. Only 2 of 15 patients in whom a tumor was not 
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found were females. We have no explanation for these 
differences. 

The sites of origin of the tumors within the pancreas 
followed the distribution described by other authors 
(table 2). The ages of the patients at the time of their 
registration at the clinic are listed in table 3. Most of 
the tumors (57 of 76) and most of the “negative ex- 
plorations” (12 of 15) involved patients between the 
ages of 30 and 59 years. The duration of symptoms prior 
to presenting for treatment (table 4) is longer on the 
average for those patients who had adenoma or grade 1 
carcinoma than for those with metastasizing carcinoma. 
Even in the last group (metastasizing carcinoma) most 
patients experienced symptoms for more than one year 
before the diagnosis was established. 

One patient on whom laparotomy was performed for 
hyperinsulinism in 1949 was found to have a “football- 
sized” tumor of the liver, considered at the time to be a 
spindle-cell sarcoma. There was no islet-cell tumor in the 
pancreas. In view of the recent report by Skillern and 
associates ** the tissue was reviewed, and the revised 
diagnosis is islet-cell carcinoma with spindling of the 
cells. This case is therefore included as a 
islet-cell carcinoma, since it had a typical clinical picture 
of hyperinsulinism. 


Taste 3.—Age of Patients Having Islet-Cell Tumors 


Metasta- 

Carei- Total Normal 

Age, Yr Adenoma toma noma Tumors Pancreas 
1 o 0 1 
1 0 1 2 
6 3 1 w 1 
70 or over........... 1 0 o i 1 


sulin reaction usually begin in a mild, sometimes hardly 
noticeable manner, with nervousness, apprehension, and 
hunger. If unrecognized and untreated the symptoms be- 
come more marked, and sweating, tremor, diplopia, and 
other symptoms of involvement of the nervous system 
develop; these may progress to manic behavior or to un- 
consciousness and convulsions. In hyperinsulinism it is 
the patient’s story of the circumstances of the attacks 
that is important. The attacks occur after periods of fast- 
ing or vigorous physical exertion and thus are most fre- 
quently described as coming on late in the afternoon, 


12. Underdahi, L. O.; Wooiner, L. B.. and Black, B. M.: Multiple 
Report of § Cases in Which 
. Endocrinol. 13: 


; Mover, J. J.. and Junet, R.: Diabéte avec dénutrition 
et 


. Bickel, G 


métastases hepatiques 
hép. de Paris 34: 12-21 Uan.) 1995. 
14. Skillern, P. G.; MeCormack, L. Hewlett, J. 
George, Jr: Due to Islet-Cell Tumors 
en Hypoglycemia, Diabetes 3: 133-140 (March- 
April) 1 


CLINICAL SYMPTOMS 
The symptoms of hyperinsulinism are those of hypo- 
glycemia, these symptoms are widely known and 
Pi 
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when a meal is missed, or on awakening in the morning. 
The early morning hours are the most usual for attacks 
of hypoglycemia in hyperinsulinism (table 5). 
Spontaneous recovery from attacks of hypoglycemia 
in hyperinsulinism will occur, but usually the patient is 
given food or sugar. One patient was unconscious for 
about six to eight hours before recovering spontaneously. 


Taste 4.—Duration of Symptoms of Islet-Cell Tumors 


Under 6 mo......... 5 4 3 12 2 
612 mo 6 4 eo 10 2 
2yr w 4 19 5 
7-10 yr 5 2 o 7 0 

1 1 


injection 
of relief varies, naturally, with the severity of the attack, 
from a few minutes to half an hour or more. Many pa- 


The symptoms may occur slowly or suddenly and may 
or may not be associated with loss of consciousness. The 


same pattern of symptomatology is usually constant for 


the presenting complaint in 5 patients, 3 of whom had 


Taste S.—Occurrence of Early Morning Attacks of 
Hypoglycemia in Hyperinsulinism 


Negative...... 2 2 4 


tumors, but 11 patients (9 with tumors) had no sweat- 
ing associated with their attacks. Coma occurred in 57 
cases, was the presenting complaint in 27, and was as- 
sociated with convulsions in 37. No correlation could 
be drawn between the type, frequency, or severity of 
symptoms and the subsequently found presence or ab- 
sence of a tumor. 
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LABORATORY DATA 

The figures for the highest fasting blood sugar value 
and the lowest blood sugar value obtained during an 
attack are given in tables 6 and 7. It is obvious that not 
all patients who have hyperinsulinism have a low fasting 
blood sugar value on random observation and that no 
correlation can be drawn between the level of blood 
sugar during an attack and the type of lesion present. 
In general, one expects a blood sugar value below 40 mg. 
per 100 cc. during an attack, but patients with tumors 
have had attacks with no blood sugar values below 40 
per 100 cc. On the other hand, an occasional patient 
be 


Taste 6.—Highest Overnight Fasting Blood Sugar Level 


Metasta- 
Grade 1 
Concentration of Sugar, Carel- 
Mg./100 Ce. of Blood Adenoma toma boma 


© 


* Included in class “more than 6.” 


Taste 7.—Lowest Blood Sugar Level During an Attack 


2 of less 0 
7 4 1 
7 5 2 
3 2 4 
2 o 7 


should be diagnosed as having hyperinsulinism simply 


of hyperinsulinism. 
DIAGNOSIS 

The diagnosis of hyperinsulinism is often difficult, and 
the physician should remember its incidence when deal- 
ing with obscure cases of coma, confusion, or convul- 
sions. Many of our patients received the correct diag- 
nosis in the section of neurology and psychiatry, where 
they had been referred because of the history of con- 
tory of the attacks is the most important factor in making 
the diagnosis and needs to be gone into in great detail. 
The circumstances of the first attack; the circumstances 
of subsequent attacks; the relation, constant or incon- 


Gradel sizing 
Care Caret- Total Normal 
Duration Adenoma nome soma Tumors Pancreas 
low thirties. 

The glucose tolerance test has not proved of value in 
the diagnosis of hyperinsulinism. The results are too 
variable and difficult to interpret, and the fasting test 

has now replaced the glucose tolerance test. We do not 
The attacks are invariably relieved by the ingestion or believe that nervous patients with vague symptoms 
eating frequently and are thus on programs of three- 
hourly or four-hourly feedings, with occasional pa- 
tients saying they must set an alarm clock for a 2 a.m. 5 ATEN 
feeding if they wish to prevent prebreakfast attacks. BALA RATER, 
With the frequent and large feedings, the patients are es 2 
usually overweight when they present themselves for in normal range*........... 8 
surgical treatment, but this is variable, and the condition NO 
produces such nervous stress in some individuals that 
they lose weight. 
attack to attack. It would appear as though some tumors 
secrete insulin constantly, as would be expected, and thus 
attacks occur at the same time every day. But other 
tumors appear to have intermittent secretion, paroxys- 
mal attacks occurring at irregular and infrequent in- 
tervals. 
Frequent, severe attacks with unconsciousness may 
be associated with temporary or permanent neurological 
be seen in long-standing cases. Sweating attacks were hours after the ingestion of glucose. Likewise, the in- 
Early Morning Attacks Tumor No Tumor Total a 


ysical examination is noncontributory, except 
in so far as it may help to rule out evidence of other dis- 
eases that may cause hypoglycemia. The diagnosis is 
made on the fulfillment of the following criteria enun- 
ciated by Whipple **: (1) history of attacks associated 
with fasting or with exercise, or with both; (2) blood 
sugar value during an attack less than 50 mg. per 100 
cc.; (3) attacks promptly relieved by the administration 
of glucose by mouth or dextrose by vein. 


blood sugar determinations are made, and the finding 


woman who had been known to have low blood sugar 
values at the time of “peculiar spells” for six months. 
While at the clinic she was fasted for 72 hours, and at 


fasted to 48 hours on three occasions and yet had symp- 
toms earlier than this on other occasions. She had a small 
grade | adenocarcinoma of the islet cells. 
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In general, there was no correlation between the type 
of lesion and the ability to withstand food deprivation. 
Patients with tumors may not develop symptoms during 
a 48-hour fast, and patients in whom no tumor can be 
demonstrated may develop symptoms and have a low 
blood sugar value within 12 hours. The longer the pa- 
tient is able to go without food, the slower in onset and 
less definite in nature are the hypoglycemic symptoms. 
The fact that some patients with tumors can at times 
withstand prolonged fast tends to give credence to the 
insulin secretion. Thus one or more negative 72-hour 
fasts are necessary to satisfactorily exclude the presence 
of hyperinsulinism, and the number of fasts 
will be determined in each case by the patient's history. 


DIFFERENTIAL DIAGNOSIS 


A blood sugar value should be estimated in all cases 
ng oo ter anata, andthe hry ofthe ep 


Taste 8.—Fasting Test in Seventy-Three Cases* of 
Hyperinsulinism 


Duration of Fasting 


~ Too 
Hr. More 
or 848 Than Att 
Condition les Hr. Hr. Hr. @Hr. tive to Past 
Grade l carcinoma..... 7 é 5 2 0 0 1 
Metastasizing carci- 
Normal pancreas...... ‘4 ‘4 it 
* Not including last column of table. 
* This patient was fasted and exercised for %& hours and had « blood 
sugar value of # mg. per 100 ce. at the end. 
who have had frequent hypoglycemic attacks as well 
nervous system 


It is often extremely difficult to differentiate hyper- 
insulinism from functional or nervous hypoglycemia. 
While the evidence for the existence of this condition is 


J. Med. 226; 515-526 (March 26) 1942. 
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stant, to fasting, exertion, and emotion; the presence 
or absence of early morning episodes, and the relief, and 
speed thereof, with food or sugar are essential features 
of the history. 
As has been seen, the values for fasting blood sugar 
levels may be in the normal range, and frequent deter- 
minations may be necessary. The intolerance for fasting 
forms the basis for the most satisfactory diagnostic pro- a 
cedure we possess, and it is the one on which we place 
most reliance. The patient is hospitalized and super- 
vised during a period of deprivation of food for up to 
72 hours. Water and tea or coffee without sugar or 
cream are allowed ad libitum. At the first sign of an insulinism. alography is of little diagnostic 
. attack, a blood sugar determination is made, and the pa- help, since abnormal tracings are obtained from patients 
of a value of less than 40 mg. per 100 cc. in the presence 
of hypoglycemic symptoms relieved by the intravenous 
injection of dextrose is diagnostic. 
Occasional patients are encountered in whom a blood 
sugar value may be below 40 mg. per 100 cc. without 
symptoms. One such recent patient was a 32-year-old 
the end of that time had a blood sugar value of 38 mg. 
per 100 cc. with no symptoms whatsoever. Her symp- 
toms bore no relationship to the level of blood sugar 
and were not relieved by food or glucose. The diagnosis of other origin. 
of hyperinsulinism was not sustained, and she is being The hypoglycemia of hepatic disease may closely re- 
observed on a medical program. semble that of hyperinsulinism and therefore may ob- 
The results of the fasting test carried out at the clinic scure the diagnosis unless a history of liver disease is 
ase given in table 8. We have records on the effect of obtained. The clinical features are very similar, and there 
fasting in 73 cases, and in 5 other cases it was ob- were some patients at the clinic who underwent laparot- 
served that the attacks were occurring so frequently that omy for suspected hyperinsulinism and who were found 
it was unnecessary to fast the patient. Some interesting to have an otherwise asymptomatic hepatic cirrhosis. It 
results, which cannot be clearly shown on the table, were is suggested that liver function tests be performed on 
obtained. One patient who had a carcinoma with those patients in whom the physician suspects that the 
hepatic metastases was at one stage able to go for 32 hypoglycemia might be on the basis of hepatic disease. 
hours without food before symptoms developed and Fasting hypoglycemia, even with a fatal termination, is 
yet on a later occasion was having symptoms after 6 a well-recognized but infrequent accompaniment of con- 
hours. Only one patient with a tumor was able to with- ditions associated with hypofunction of the anterior 
stand a fast lasting more than 48 hours, and she went for pituitary or adrenals. There are usually other stigmas 
$3 hours before symptoms of hypoglycemia developed. of these conditions, but the hypoglycemia may be the 
Three patients with islet-cell tumors were, on their orig- presenting or outstanding complaint. Hypothalamic le- 
inal fasts, able to withstand food deprivation for 48 
hours, but all subsequently developed symptoms within 
a shorter interval. One particularly puzzling patient was 
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well substantiated, in our experience the condition is not 
common, and we have seen very few patients with a so- 
called “nervous hypoglycemia” in whom the blood sugar 
level drops much below 60 mg. per 100 cc. These pa- 
tients usually give a history which is quite different from 
that of hyperinsulinism, in that it occurs in emotionally 
unstable individuals who tend to have weak or fainting 
spells with rapid, spontaneous recovery. They rarely 
have nocturnal symptoms, they do not have convulsive 
seizures, and the symptoms usually follow the taking of 
food, and not fasting. The symptoms are more referable 
to the sympathetic nervous system than to the blood 


limentary hypoglycemia, which is seen in patients 
tion, is similar to the nervous type of functional hypo- 
glycemia and needs to be distinguished from the dump- 
ing syndrome. This last presents symptoms 
those of hypoglycemia but occurs within 15 to 30 
minutes (sometimes reported as 1 to 2 hours) after the 
taking of food and is rarely associated with a very low 
blood sugar value. 


Taste 9.—Diagnoses in Patients with Hyperinsulinism (Before 


the Correct Diagnosis Was Made) 
Diagnosis Cases 

4 
2 
1 


In recent years McQuarrie and his associates '* have 
described a condition which they term “spontaneously 
occurring hypoglycemia in infants.” The symptoms are 
those of profound hypoglycemic shock, and the condi- 
tion resembles hyperinsulinism to such an extent that 
pancreatic resection was undertaken in the earlier cases. 
Histological studies revealed an absence of the alpha cells 
of the pancreas, and recently it has been found that 
pe (ACTH) is effective in controlling the 


—— of the vague and bizarre symptomatology of 
the hypoglycemic attacks of hyperinsulinism, early diag- 
nosis is often difficult. Table 9 lists the diagnoses with 
which the patients with hyperinsulinism reported in this 
paper presented themselves at the clinic. It is only fair 
to state that two patients in the series had their initial 
attacks diagnosed as chronic nervous exhaustion at the 
clinic, but later the true nature of the illness was diag- 
nosed and the hyperinsulinism was treated. 

COMPLICATIONS 
There may be no complications from the hypogly- 


cemic attacks, or there may be permanent neurological 
or mental damage. Seven of these patients with hyper- 


idiopathic Spontaneously Occurring Hypogly- 
cemta Cimical Significance of Problem and Treatment, 
re Dis. Child. S7: 3999-428 (April) 1954. 
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insulinism a distal progressive muscular 
atrophy secondary to a motor neuronitis. Removal of 
the pancreatic adenoma caused an arrest of the progres- 
sion of the atrophy, although there was only minimal 
return of function. A report on these patients will be 
made at a later date by Dr. D. W. Mulder. Residual 
hemiparesis was noticed in 2 of the 91 cases and mental 
deterioration in 6. The illness may be fatal if left un- 
treated, since death may occur due to hypoglycemia or 
due to an accident or fall when the patient is in hypo- 
glycemic coma. 
TREATMENT 


The treatment of choice, once the diagnosis is firmly 
established, is laparotomy and pancreatic exploration. 
Some patients may refuse operation, and others, with 
mild symptoms, may clect to try a medical regimen be- 


rapid gain of weight and is intolerable for long periods 
on this account. Use of corticotropin, as advised by Mc- 
Quarrie for hypoglycemic infants, could be investigated. 
As soon as surgical treatment is decided on, the phy- 
sician or the surgeon should have a long, frank talk with 
the patient and relatives to discuss the possible operative 
findings and to forewarn on the possibility of a partial 
pancreatectomy being performed. The patient is sent to 
the operating room with an intravenous solution of dex- 
trose running or ready. 


whom this diagnosis has been equivocal in any way have 
been excluded from consideration. Some of these pa- 
tients had undergone operation on the pancreas prior to 
their first operation at the clinic, and a few had subse- 
quent operations performed at the clinic and elsewhere. 
The first operation performed at the clinic was the one 
considered as the “first” operation in the present review. 

Various operations were performed in the group of 91 
patients, as follows: An islet-cell adenoma was excised 
in 48, partial pancreatectomy was performed in 26, total 
pancreatectomy was carried out in 3, and other proce- 
dures were performed in the remzining 14 patients. The 
latter group included six patients in whom only biopsy 
was accomplished for what proved to be an inoperable 
malignant lesion. In one case exploration was performed, 
but subsequently partial pancreatectomy with removal of 
the tumor was done. Biopsy of the pancreas was per- 
formed in four patients from areas suspected of showing 
tumor, but only normal pancreatic tissue was revealed in 
microscopic study of the resected tissue. Of the remain- 
ing three patients, all of whom underwent operation 
some years ago, ligation of the pancreas was performed 
in two and “decapsulation™ in one. Neither of these pro- 
cedures is recommended today. 

A tumor of the islet cells was found at the first opera- 
tion in 64 of these 91 patients (70% ). In 48 patients 
(53% of 91) the tumor was removed by local excision, 
whereas in 10 patients partial pancreatectomy was re- 
quired for satisfactory surgical extirpation of the lesion. 


Surgical Procedures.—The present study incorporates 

a review of 91 patients who cxhibited definite evidence 

of hyperinsulinism. As stated previously, patients in 


Considering the findings in the entire group of 91 
patients, it fs noted thet an actual tumor of the islet coll 
was present in 76 of the entire group. This tumor was 
found by the surgeon at the time of the first operation 


Operation in 7 patients, by the surgeon at a second op- 
eration in one patient, and by the pathologist at the time 
of autopsy in 4 patients. It is thus apparent that a small 
tumor of the islet cell may be difficult of identification 
by the surgeon, and its recognition actually may require 
extremely careful and even repeated examination on the 
part of the pathologist. 

Of the 27 patients who had no tumor discovered at 
the time of the first surgical exploration, 12 had tumors 
subsequently discovered by the surgeon at a second op- 
eration or by the pathologist on examination of the re- 
sected tissue or at autopsy, and 15 had no tumors dis- 
covered at any time. This of course does not necessarily 
mean that actually no tumor was present in any of these 
patients, but at least none was demonstrable. 

Postoperative hyperglycemia which for more 
than 48 hours developed in 17 of the 48 patients in 
whom an islet-cell tumor was excised locally and in 15 
of the 26 patients in whom partial pancreatectomy was 
performed. In 11 of these 15 patients the removed 
specimen of pancreas contained a tumor. The longest 
period that postoperative hyperglycemia persisted in any 
patient was two weeks, except of course in those patients 
in whom total pancreatectomy was performed. It is not 
surprising that hyperglycemia should develop and per- 
sist for a variable period after removal of a functioning 
islet-cell tumor, owing to temporary lack of function of 
the remaining islet-cell tissue. A comparable situation 
exists, for example, after removal of a functioning 
adenoma of the adrenal cortex in that temporary adrenal 


of 91 patients. There were 4 postoperative deaths in the 
group of 48 patients in whom local excision of the tumor 


was performed. There was only one postoperative death 


low (3% ). Further observations of late results may be 
considered in relation to the type of lesion that was 
present or the type of operation that was performed. 


Taste 10.—Late Results in Relation to Type of Lesion 
in Patients 


Ninety-One 
“Oure” 
Post. with 
Reeur- Per. 
Condition Patients Death Cure rence sletence 
Grade carcinoma............. 23 1 
Tota! a ? 


If one considers the results after removal of an 
adenoma of the islet cells, it is seen that the prospects 
for cure are quite good (table 10). In two patients who 
had adenomas removed recurrence developed. One of 
these occurred one year later and the other seven years 


“adenomatosis” of the tail of the pancreas, the only such 
case in the series. At the present time this patient has 
remained cured for 11 years. One of the group ex- 
perienced persistence of symptoms after removal of a 
single adenoma. Reoperation six months later failed to 
reveal an adenoma, and symptoms were still present 
when the patient was last heard from six years after the 
second operation. 

The diagnosis of “grade 1 carcinoma” in an adenoma 
is perhaps an equivocal diagnosis even among patholo- 
gists. Twenty-three patients had lesions so diagnosed, 
however, and it is noted (table 10) that 17 of these pa- 
tients remained cured. One patient was “cured” for a 
period of 10 years and then developed recurrence of 
symptoms and died one year later, without further opera- 
tion. Two patients experienced persistence of symptoms 
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Six of the 64 patients in whom an islet-cell tumor was in the group of 26 patients in whom partial pancreatec- 
found had a malignant type of lesion considered to be tomy was carried out. One of the remaining two patients 
inoperable either because of local extension or the pres- died after a total pancreatectomy; one died after biopsy 
ence of metastases. In these six patients only a biopsy study of a suspicious area of the head of the pancreas. 
of the tumor was taken, and the lesion was not removed. Most of the postoperative deaths occurred some few 
More than one adenoma was found at the first operation years ago, and in fact there has been only one death in 
in two patients. Two of the patients who had malignant the 46 patients operated on since 1946. Pulmonary com- 
lesions had multiple lesions in the pancreas. plications appeared to be the main contributory cause 
In 27 of the 91 patients no tumor was seen or palpated of death in four of the seven patients. Pancreatitis with 
at the time of the first surgical exploration. Pursuant to §—-or_ without fat necrosis and peritonitis was responsible 
the plan of treatment outlined previously, partial pan- for two deaths, and one patient who underwent total 
createctomy was performed in 17 of these 27 patients, pancreatectomy in 1943 died on the operating table. 
and in 7 of these patients a tumor was discovered by the Late Results.—Results after operation for the entire 
pathologist in the resected portion of the pancreas. = group of 91 patients are indicated in table 10. It is to 
Total pancreatectomy was performed in 3 of these 27 — be hoped and expected that the mortality rate will be 
patients. Operation had been performed previously in lower in the future than it has been in the past, which 
two of these patients, at which time a portion of the pan- =» would make it appear likely that at least 70% or more 
creas had been resected. Symptoms had persisted which of patients who undergo operation might expect cure 
as oe after the first operation. It is also apparent that the 
5 in 64 patients, by the pathologist in the resected pancreas 
performed with removal of the recurrent adenoma and 
were cured after this second operation. It is interesting 
to note that the patient who developed recurring symp- 
toms one year after operation subsequently underwent 
partial pancreatectomy. The pathologist diagnosed 


presumably because of an undetected lesion which was 
not removed. None of the seven patients who had 
metastasizing carcinoma of the islet cells was cured. All 
had persistence of symptoms and subsequently died. 
The group of 15 patients who had no lesion of the islet 
cells discovered at the first operation, either by the sur- 
geon or by the pathologist, is an interesting group. Three 
of these 15 patients were cured by partial pancreatec- 
tomy. Why this should be is not clear. The remaining 
12 patients manifested persistence of symptoms. Four 
of these patients have had subsequent operations, one 
patient having had as many as four operations in all. In 
only one of these patients was a lesion subsequently 
found, removed, and the patient cured. The remaining 
three of these four have had persistence of symptoms de- 
removal of additional pancreatic tissue. One of 
these three patients died seven years after the last of four 
operations and was found to have an adenoma of the 
islet cells located in the remnant of the head of the pan- 
creas. The surgeon always should be mindful of the pos- 
sibility of ectopic pancreas when exploration of the pan- 
creas reveals negative findings. 


Taste 11.—Late Results in Relation to Type of Operation 
Performed in Ninety-One Patients 


“Cure” 
Post- with 
Reeur- Per. 
Type of Operation Patients Death Cure rence sletence 
jal pancreatectomy with 
removal of tumor............ 1 0 o 
pancreatectomy without 
Total panereatectomy ......... 3 1 2 
Other surgical procedures...... 1 o 13 
Total 7 2 


Late results also may be studied in relation to the type 
of operation that was performed (table 11). It is thus 
seen that local excision of an adenoma, if one can be 
found, is followed by results which are substantially as 
favorable as removal of such a lesion by partial pan- 
createctomy. In contrast, partial pancreatectomy, with- 
out simultaneous removal of an adenoma, does not give 
a good result except in a very limited number of patients. 
The two patients who survived total pancreatectomy are 
alive and well 10 and 12 years after operation. One re- 
quires from 30 to 40 units of insulin daily and the other, 
from 26 to 32 units. 

Late Postoperative Deaths.—Sixteen patients who sur- 
vived operation have subsequently died. Six patients 
who were found to have gross carcinoma at the time of 
operation died in relatively short intervals. Four pa- 
tients who had an adenoma of the islet cells have since 
death in this group was six years. Three of these four 
patients in whom the adenoma had been removed ap- 
peared to be “cured,” but in one patient the adenoma 
was not discovered until autopsy was performed. One 
patient who had a tumor diagnosed as grade 1 adeno- 
carcinoma remained well for 10 years after operation 
and then developed a recurrence of symptoms that per- 
sisted for one year until the patient died. There was no 
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autopsy. Five patients in whom only normal pancreas 
was found at operation have since died, the earliest one 
being two years after operation. All five of these patients 
of symptoms, and presumably their 
death was related to the clinical they mani- 
fested. Autopsy was done on two of these five patients, 


and no abnormality of the pancreas was found. 
SUMMARY AND CONCLUSIONS 
Hyperinsulinism is a term reserved for patients who 
have a hyperfunctioning tumor of the islest of Langer- 
hans or who have received an excessive amount of in- 
sulin. It is an uncommon condition. Sugar tolerance 
curves are of no value in its diagnosis, but fasting from a 
few hours to 72 hours is of great value. Any patient with 


ing. Our experience in this study is based on 91 patients 
with hyperinsulinism, in 76 of whom tumors were found. 
Tumors were not found in some of the remaining 15 pa- 
tients. 


102 Second Ave. S. W. (Dr. Breidahi). 


CLINICAL NOTES | 


RENAL LESIONS OF SULFONAMIDE TYPE 
AFTER TREATMENT WITH ACETAZOLAMIDE 
(DIAMOX) 


Arthur S. Glushien, M.D. 
and 


Edwin R. Fisher, M.D., Pittsburgh 


Acetazolamide (Diamox) is widely employed as a 
it contains a sulfonamide 


its use, but Pearson, Binder, and Neber* recently re- 
ported a case of agranulocytosis attributable to this drug, 
and Moseley and Baroody * described a hypersensitivity 
type of reaction to acetazolamide in a patient with known 
sensitivity to sulfonamide drugs. The nephrotoxic ef- 
fects of the antibacterial sulfonamides are well known. 
However, the development of structural renal lesions fol- 
lowing administration of acetazolamide has not been 
noted either in man or in the experimental animal.’ 
The present report describes the occurrence of a ne- 


— SS See and laboratory services, Veterans Administration 
1. Pearson, J. R.; Binder, and Neber, J: Agr 
"A. 157: 399 (Jan. 22) 1955, 
2. Moseley, V.. and Baroody, N. B.: Some Observations on the Use 
Acetazoleamide Various Edematous 
Am. Pract. & Digest Treat. 


D.: Personal communication to the authors. 
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tion to search for an insulin-producing tumor of the pan- 
creas. Its early recognition and removal may be lifesav- 

alic 
sulfonamides in that it does not have a benzene ring. 
Few side-effects or toxic manifestations have attended 
patient who had received acetazolamide. Although the 
lesions observed were identical with those produced by 
bacteriostatic sulfonamides, clinical manifestations of 


were administered. Starting on Jan. 4, 1955, the patient received 
acetazolamide in doses of 250 mg. three times daily for four 
days. A slight decrease in edema followed. The subsequent 
clinical course was unaltered. Urinary output exceeded 750 cc. 
daily except on Jan. 17, 29, and 30, when the urinary outputs 
measured 510, 300, and 350 cc. respectively. The blood pressure 
remained normal. The blood nonprotein-nitrogen level, deter- 
mined on four occasions between Jan. 7 and Jan. 28, ranged 


patient's condition gradually 
and he died on Jan. 31, 1955. 
Findings.—The right kidney weighed 


contained small cytoplasmic vacuoles 
contained birefractive crystals within their lumens 


Hi 
i 


i 


with those obtained by recrystallization of acetazolamide from 
water. H 


organizing bronchopneumonia, coronary arteriosclerosis, cardiac 
dilatation and hypertrophy, and pasive congestion ofthe liver 
were also present at death 
In the 24 days that elapsed between the time the pa- 
tient last received acetazolamide and his death, neither 


oliguria nor azotemia appeared and urinalysis revealed 
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renal damage did not occur. The purpose of this com- from 25 to 
munication is to call attention to the renal lesions that ee 
Govetoped this instance, Me Rope that wil 525 om. cortical curfaces wore The 
late closer clinical and morphological studies in patients capeuies stripped with ence, reveal 
receiving acetazolamide so that the effects of this drug cortices. Cut surfaces were also swollen and revealed moderately 
upon renal structure and the nature of the lesions ob- congested medullas not clearly demarcated from the cortices. 
served may be better evaluated. The renal pelves and ureters were unobstructed, and their 
mucosal surfaces were smooth. Microscopically, the proximal 
| ae oe convoluted tubules were markedly dilated containing an amor- 
x . _ phous, pink-staining coagulum. Their epithelial cells were flat- 
ey 
| 
we 
Seat 
tn > 4 in the lumens of the distal convoluted and collecting tubules; the 
latter structures also contained crystals. The stroma was edema- 
tous and infiltrated with lymphocytes, plasma cells, and a few 
eosinophils. Focal necrotizing granulomas also were present 
| - . Fy oa ) within the stroma (fig. 2) and were characterized by central zones 
| of necrosis and neutrophils surrounded by histiocytes, lympho- 
cytes, plasma cells, eosinophils, and giant cells of the Langhans 
yOLe, 4 AS ‘4 > type. The glomeruli and arterioles were without significant 
alteration. Granulomas similar to those noted in the kidney 
2 y = were present in sections of the lung and thyroid gland. Bacterial 
, ; » we ‘ cultures of this tissue and stains for fungi and acid-fast bacilli 
o>. were negative. In addition to the renal lesions described, 
i. . Hodgkin's disease was evident in the cervical, mediastinal, para- 
Pig. 1.—Photomicrogragh of section of kidecy demonstrating crystal aortic, and peripancreatic lymph nodes and the spleen. Severe 
tm lumen of limb of Henle and marked dilatation of proximal convoluted 
tubules (x 350). te VLE 
A 55-year-old white man developed a mass in his neck in 
March, 1952. A cervical lymph node removed at biopsy dis- a (h 
closed Hodgkin's disease, granuloma type. Radiation therapy 
was administered. On Sept. 11, 1954, the patient was admitted OTS of ed 
to Ve:erans Administration Hospital, Aspinwall, Pa., complain- | 
ing of weakness, anorexia, weight loss, abdominal pain, fever, pe. 
and dyspnea upon exertion. Examination revealed pallor and | "2 
enlargement of the liver and spleen. The red blood cell count ¥ 4 oo Fare * a : 
was 2,440,000 per cubic millimeter and the white blood cell 
count 11,300 per cubic millimeter, and the hemoglobin level was r 
8 gm. per 100 cc. Study of urine revealed normal findings 
and a specific gravity of 1.019. Roentgen examination showed ate 
the heart to be slightly enlarged. An electrocardiogram disclosed 
left bundle branch block. Intravenous urography on Sept. 17, ‘ 4 4 
1954, showed normal kidney outlines and good concentration 
of the contrast medium. Urine specimens during the period of o” > 
hospitalization were normal with specific gravities ranging from 
1.004 to 1.024. A few leukocytes were found in some specimens. 
Excretion of phenolsulfonphthalein was $5% in two hours. The | 
nonprotein-nitrogen content of the blood was repeatedly found 
to be within normal limits. The patient was treated with repeated 
blood transfusions and with various medicaments including 4 
cortisone, triethylene melamine, and chlorpromazine. No un- ~ > 
toward reaction to the blood transfusions was observed. Periph- ’ 
eral edema appeared and was attributed to cardiac failure; 
accordingly, the patient was digitalized and mercurial diuretics 


A patient with Hodgkin's disease who received 


acetazolamide (Diamox) for four days showed no clin- 
ical evidence of renal failure or sulfonamide intoxication, 
yet at autopsy 24 days later renal lesions indistinguish- 
able from those produced by the antibacterial sulfona- 


Edward H. Reisner Jr., M.D. 


and 
Mary C. Morgan, M.D., New York 
While is not common following the 


REPORT OF A CASE 


An 85-year-old white man was admitted to St. Luke's Hospital 
on March 18, 1954, with purpura and bleeding from the rectum 
of two days’ duration. For years he had suffered from intolerance 
to fatty foods and intermittent pain in the right upper quad- 
rant. In August, 1946, he had had a cholecystotomy with the 
removal of 13 gallstones. Postoperatively a biliary fistula 
oped accompanied by signs of biliary obstruction, 


Prom the Department of Medicine, St. Luke's Hospital. 
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until January, 1947. At this time he was admitted to St. Luke's 
Hospital for the first time, and cholecystectomy, removal of gall- 
stones, and drainage of the common bile duct were performed 
on Feb. 7, 1947. Between this time and January, 1954, he had 
several 


but cleared up without surgical intervention. In 1953 he showed 
signs of arteriosclerotic heart disease and an electrocardiogram 
left bundle-branch 


Taste | Data in Patient with Thrombocytopenia 
After Acetazolamide (Diamox) Therapy 
Blood 
Hemo- Cell 
Love, Commte 
cage Gate 
Date Mm. 
M45 5.08 4.000 
3.96 
On admission the patient's temperature 98.6 F (37 C), 


190/100 mm. Hg. He was a thin, elder! no dis- 
tress, whose skin was covered with petechine, confluent on the 
on the 


mucous membranes of the mouth and conjunctiva. The neck 
veins were prominent, and the heart was enlarged to the left. 
The chest was emphysematous but clear to auscultation. The 
abdomen showed the scars of previous operations and was soft 
and nontender. The liver edge was palpable 3 cm. below the 
right costal margin; the spleen was not palpable. The prostate 
gland was twice normal size, firm and nontender. A few external 


of 14.5 gm. per 100 mi., 5,030,000 red blood cells per cubic 
millimeter, 9,000 white blood cells per cubic millimeter, and 


thrombin time was 14.7 seconds (100% prothrombin activity). 
The stools were bloody on admission and became guaiac 
negative on March 27, 1954. A sternal marrow specimen aspir- 
ated on March 26 showed generalized hyperplasia of all elements. 
The megakaryocytes were nongranular, and many naked mega- 
karyocyte nuclei were present. Few platelets were seen. The hos- 
pital course was uneventful, with prompt subsidence of the gas- 
trointestinal bleeding and gradual clearing of purpura on bed rest. 
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no abnormalities. Therefore, the renal changes observed 
at autopsy probably played no important role in the 
death of the patient. There was no history of the patient 
having received any sulfonamide other than acetazola- 
mide, yet the kidney lesions were indistinguishable from cholangitis and gravel in the common bile duct. These were 
those produced by the antibacterial sulfonamides. The severe enough to necessitate hospitalization in 1949 and 1953 
crystals in the renal tubules were morphologically simi- 
lar to the acetylated forms of the bacteriostatic sulfona- 
mides and were identical with crystals obtained from a later an electrocardiogram showed, in addition, depression of 
solution of acetazolamide in acidified water. Although ae —— in leads Heep an inverted T wave in lead 1 
: : ional and diphasic T wave in « The patient recovered spon- 
they were not unlike the leucine crystals occasionally taneously from the episode of bile duct obstruction, but he de- 
observed in the kidneys of patients with hepatic disease, veloped increasing dyspnea and fatiguability and his doctor 
significant alterations were not found in this patient s treated him for congestive failure with digitoxin and diuretics. 
liver. The granulomatous response observed in the kid- - On Feb. 26, 1954, he commenced taking 250 mg. of acetazol- 
neys, lungs, and thyroid has been noted in patients suc- amide three ws day as a diuretic. After a week he noticed 
, . , itll tin : : : some traces blood in his stools but not enough to cause 
this him concern. On March 16 he had severe bloody diarrhea and 
conside iG tO Tepresemt an allergic response developed a generalized petechial skin eruption, most marked on 
sulfonamide. A similar reaction to acetazolamide may the lower extremities. The bleeding continued, and the patient 
have been experienced by this patient. It is considered was readmitted to St. Luke's Hospital on March 18, 1954. 
possible that renal lesions of the type observed might in 
some instances be accompanied by clinical manifesta- 
tions of renal insufficiency. 1! 
SUMMARY V 
ing the administration of acetazolamide has not hereto- 
fore been reported. 
Veterans Administration Hospital, University Drive (40) (Dr. 
Glushien). 
4. Alien, A. C.: The Kidney: Medical and Surgical Diseases, New 
York, Grune & Stratton Inc.. 1951. Lederer, M.. and Rosenbiatt, P.: 
Death During Suifathtasole Therapy Pathologic and Clinical Observations 
on 4 Cases with Autopsies, J. A. M. A. 119:8 (May 2) 1942. 
THROMBOCYTOPENIA FOLLOWING respirations 20, pulse rate 90 per minute, and blood pressure 
ACETAZOLAMIDE (DIAMOX) THERAPY 
use of sulfonamide drugs, its occasional occurrence has 
been well documented. The widespread rene of a new and internal hemorrhoids were present. The legs were covered 
sulfonamide derivative, acetazolamide (Diamox), as a with petechiae confluent in many areas. There was no edema of 
diuretic and acid-base regulator might be expected to the ankles. The blood examination revealed a hemoglobin level 
result in thrombocytopenia in some of its uses. This re- 
parently caused by this drug. cell count showed 74% neutrophils, 3% basophils, 19% lympho- 
cytes, and 4% monocytes. The urine contained a trace of albumin 
a and 2 to 10 red blood cells per high-power field. Blood urea was 


spontancously. The platelet count (table 1) remained low until 
May, 1954, after which it gradually rose to levels above 100,000 
per cubic millimeter in July. When the patient was last seen in 
April, 1955, the platelet count was 350,000 per cubic millimeter 


symptoms. 
Special studies to establish the relationship of of acetazolamide 
were undertaken, and the 
platelets 


lieved and may justly be attributed to that cause. The 
bleeding on the last admission, however, is directly at- 
tributable to thrombocytopenia. On clinical grounds one 
could at once suspect acetazolamide (Diamox), which 
the patient had started to take three weeks before the 
onset of symptoms, as a causative agent. Acetazolamide 
is a sulfonamide, a group of drugs known to produce 
thrombocytopenia on occasion,' and has been reported 
to have induced agranulocytosis.* 
In purpura caused by Sedormid ( 

shown that the drug in question combined with some 
factor peculiar to the patient's plasma to produce an 
antiplatelet agglutinin. If a similar mechanism were re- 


sponsible for this patient's thrombocytopenia it might be 
demonstrated to be due to acetazolamide by combining 


i 
3 


acetazolamide (table 2) but that acetazolamide did not 
have this effect when normal plasma was used. No 
platelet agglutinins were observed in this case; a de- 


Drugs on the Blood Platelets, J. A. M. 222: 168 (May 15) 
2. Pearson, J. R.; Binder, C. 1., and Neber, J.: Agranulocytosis Fol- 
lowing Therapy, A. M. 157:339 22) 1955. 
F.: The Pathogenesis of Thrombocytopenic Purpura 
to 


Muscle forceps for ptosis operations and surgery of the superior 
oblique. 


surface, is perforated to receive the eight teeth located 
on the lower surface of the upper blade. These teeth, 
which are | mm. in length, serve to grasp the muscle 
firmly and prevent it from slipping. The upper blade is 
grooved between the teeth to permit the passage of su- 


. Berens, C.: A New Muscle Forceps. Am. J. Ophth. 34: 1180 (Aug) 
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Treatment was symptomatic. On = os oo was Ls chill, his plasma with acetazolamide and normal platelets. In 
and temperature rise to 100.4 F (38 C), with pains in the upper vitro studies of this type indicated that platelets disap- 
and slight the cera, which subsided 
crease in platelets was 
a chamber during the first 
401 W. 118th St. (27) ( 
was prepared from sequestrene-treated blood drawn from normal 
subjects with siliconized syringes and centrifuged in lusteroid 1 Kracke RR. and T 
tubes. One milliliter of this suspension containing 600,000 plate- 
lets per cubic millimeter was placed in each of four test tubes. 
To 2 mi. of the patient's citrated plasma was added | mi. of a 
solution containing 0.5 mg. of acetazolamide per millimeter of Clin. Se. 7: 249, 1949. 
3.5% sodium citrate, and in another tube 2 mil. of the patient's 4. Bigelow, F. . and Satan, J. F.: Platelet Agputiatins by an 
plasma was added to | mil. of citrate solution alone. Similar Abnormal Plasma Factor in Thrombocytopenic Purpura Quimidine 
preparations were made using the plasma of a normal subject. $. cad W. G.: Thrombocyto- 
One milliliter of each mixture was then added to the platelet penic Purpura Caused by Hypersensitivity to Quinine, J. Lab. & Clin. 
suspension in one of the four tubes. After 24 hours in the icebox Med. 45: 18, 1955. 
the tubes were thoroughly shaken and platelet counts determined 
for each tube. The experiment was repeated on April 8 with the 
patient's plasma alone, using a different suspension of platelets, NEW MUSCLE FORCEPS FOR PTOSIS 
, Taste 2.—Platelet Survival in Plasma With and Without Added OPERATIONS AND SURGERY OF THE 
| Acetazolamide (Diamox) SUPERIOR OBLIQUE 
Plasma "Placme Conrad Berens, M.D., New York 
After usi ial f of the ext 
— = am using a special forceps ' for surgery extra- 
Date ‘Cue, Culte, ‘Guide, ‘Go itm. ocular muscles, which has proved completely satisfactory 
etter — for over four years, it was considered desirable to con- 
243,000 283,000 struct a forceps with similar principles for use in ptosis 
[After hours operations. The shaft of the ptosis forceps is 8 cm. in 
| Initial el length and 6 mm. in diameter, with a knurled activating 
ween ee screw at one extremity. The jaws at the opposite end of 
the forceps are 17 mm. in length and 1.5 in breadth 
and again on May 6. The platelet count decreased more rapidly : 
in the patient's plasma than in normal plasma. The addition of (see figure). The lower blade, which has a smooth upper 
acetazolamide increased the rate of platelet decrease in the pa- - ’ 
tient’s plasma but had no effect on platelet levels in normal 
plasma. 
COMMENT a 
Prior to his last hospital admission this patient had | i 
on two occasions shown some bleeding or bruising ten- —_—— 7 
dencies. These, however, were associated with episodes a 
of obstructive jaundice, and when the prothrombin level | 
was measured it was found to be low. On neither of these [i 
admissions was there any laboratory evidence of throm- 
tures through the muscle and the grooves in the forceps. 
The blades can be separated to a distance of 12 mm., 
which provides adequate space for manipulation of the 
levator or the superior oblique muscle. The lower blade 
may be used as a tenotomy hook, to be passed under the 
muscle to be resected or advanced. 
708 Park Ave. 
Managing Director, the Ophthalmological Foundation, Inc 
This study was aided by a grant from the Ophthalmological Founda- 
tion, Inc., and from the Department of Research, New York Association 
for the Blind. 
The forceps described in this paper are made by Stors Instrument 
Company, St. Lows. 
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COUNCIL ON PHARMACY 
AND CHEMISTRY 


Report of the Council 
The Council has authorized publication of the follow- 
ing report. 
H. D. Kautz, M.D., Secretary. 


CURRENT STATUS OF THERAPY IN NAUSEA 
AND VOMITING OF PREGNANCY 


At different times in recent years the Council has been 
firms to evaluate the use of 


80% of all pregnancies,” whereas one of the consultants 


DEFINITIONS 


tritional status. The percentage of women so affected, if 
detailed inquiry is made of all patients, was estimated to 
be 25 to 30% or slightly more, but in most instances the 
symptoms are so mild that the patient overlooks them. 


1. King, A. G.: The Treatment of Pregnancy Nausea with « Pill, Obst. 
& Gynec. @: 332-338 (Sept.) 1955. 
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It was also agreed that in most of the more severe cases 
there were some elements of underlying emotional dis- 
turbance 


or pernicious vomiting of pregnancy, should be applied 


the experience of the consultants, most patients with 
hyperemesis gravidarum were under mental stress sug- 
gested by or related to the pregnancy. 


ETIOLOGY 
In attempting to evaluate the need and value of drugs, 
the lack of definitive knowledge concerning the cause of 
the emesis of pregnancy is a limiting factor; however, 


(16 weeks), it has been assumed that an unusual hor- 
monal stimulus exists during the early phases of preg- 
nancy. Treatment with estrogen and progesterone, how- 


but no adequate support for this theory has been demon- 
strated. 


There is little question that psychological factors play 
a major role in both mild and severe nausea and vomiting 
of pregnancy. This has often been offered as the ex- 
planation for the beneficial results reported after psycho- 
therapy, painful administration of placebos, 
and the use of various unrelated drugs.' Psychiatrists 
state that strong dependent needs for relief or escape 
present in the patient. When the additional burden of 
pregnancy occurs, it produces a violent and often sub- 
conscious rejection of this increased demand on the pa- 
tient’s already overburdened life situation. The resultant 
psychomotor pressures are manifested through the vis- 
ceromotor nervous system. 


DIAGNOSIS AS A GUIDE TO TREATMENT 

In all instances of nausea and vomiting associated with 
pregnancy a complete examination should be performed 
to rule out any possible cause other than the pregnancy. 
If the diagnosis seems to be the more or less physiologi- 
cal nausea and vomiting of pregnancy as previously de- 
scribed, in the opinion of the panel general instructions 
will ordinarily suffice, such as adequate rest, lightening of 
household burdens, avoidance of nervous excitement, 
and ingestion of frequent small meals high in carbohy- 


hibit intractable vomiting and signs of disturbed nutri- 
tional status, such as alteration of electrolyte balance, 
5% or more weight loss, ketosis, and acetonuria, with 
ultimate neurological disturbances, liver damage, retinal 
hemorrhage, and renal damage. One member of the 
panel felt that ketosis and acetonuria should not be re- 
pathological condition apparently occurs only rarely in 
pregnant women who have proper early prenatal care 
i and protection from serious emotional disturbances. In 
various drugs Of nausea and VOmiling Ol pre; 
nancy. Comparison of the submitted supporting data 
il consultants in 
ences of opinion concerning the value of drugs other than 
sedatives in the treatment of this condition. 
In one report on an anti-motion-sickness agent it was 
iwrecement O cas WO © 
Pregnancy apparently predisposes many women to 
expressed concerning the necessity for active drug ther- signs seldom persist after the trophoblast is fully formed 
apy. One investigator found it advisable to administer an 
vomiting of pregnancy; however, a consultant stated, “In 
the 16 years before 1947 less than one in a thousand ob- ever, has not been successful in alleviating the situation. 
stetrical patients required hospital treatment for this Another assumption has been that the conceptus is pro- 
condition, and even fewer since then.” ducing some toxic substance during the first trimester, 
ancy in opinions lics in different interpretations of what 
is meant by nausea and vomiting of pregnancy. Accord- 
ingly, the Council felt it necessary to reconsider the status 
of drugs used for this purpose on the basis of more 
precise definition of the terminology. On the recom- 
mendation of the American Academy of Obstetrics, a 
panel of four consultants with experience in this field 
was polled concerning the terminology as well as the 
necessity and efficacy of drug therapy. 
It was generally agreed by members of the panel that, 
although the term “nausea and vomiting of pregnancy” is 
applicable to both mild and severe forms, its use should 
be restricted to the condition, commonly observed dur- 
ing the first 14 or 16 weeks of pregnancy, that is charac- 
terized by some disturbance in appetite and reactions to 
food in a fairly large percentage of women. These reac- 
tions may vary from morning nausea to occasional emesis 
but are not accompanied by any signs of disturbed nu- 
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drate content. The patient should be repeatedly reas- 
sured that her condition is not serious and is self-limited; 
she should also be encouraged by the physician to dis- 
cuss any problem and fear associated with her preg- 
nancy. If sedation is required, 60-100 mg. of phenobar- 
bital or a similar barbiturate may be given twice daily. 
Because of the emotional factors involved, it is not sur- 
prising to find that psychotherapeutic techniques are fre- 
quently successful and that placebos are often as effective 
as test drugs in blind studies. Since mild forms of nausea 
and vomiting may flare into the intractable form sud- 
denly and without warning, patients should be kept 
under close observation until the symptoms subside (sel- 
dom later than the 16th week of pregnancy). 
Hyperemesis gravidarum, on the other hand, requires 
immediate active therapy to overcome the effects of dis- 
turbed nutrition by means of parenterally given alimenta- 


cient to break the cycle of vomiting. 


DRUG THERAPY 
One of the members of the panel concluded that valid 
methods for the clinical investigation of proposed drugs 
for treatment should include blind or double-blind stud- 
ies, because the symptoms are self-limited and spontane- 
ously of great variability in intensity, and also because 


drugs tested had about the same level of effectiveness as 
a placebo.* 

In reviewing the drugs that are currently employed in 
the alleviation of the symptoms of nausea and vomiting 
associated with pregnancy, the following categories may 
be found: (1) antihistaminics and the related anti- 
motion-sickness drugs, (2) anticholinergics, (3) vita- 
mins, and (4) depressants. 

The antihistaminic and anti-motion-sickness drugs in 
blind studies appear to be no more effective in simple 
nausea and vomiting of pregnancy than placebos.’ It is 
doubtful whether they are of value in the treatment of 
hyperemesis gravidarum. Any effect obtained with their 
use can be attributed to a sedative action rather than to 
any specific inhibition of nausea or vomiting. The Coun- 
cil was informed of a study in progress by the blind test 
technique on one of the anticholinergic drugs that may 
be helpful in determining the possible usefulness of 
agents that inhibit gastrointestinal motility. Most vita- 
mins appear to be of value only as replacements for de- 
ficiencies induced by hyperemesis gravidarum and are 
mo more efiective than placebos in simple nausea and 


by a specific de- 
ficiency of pyridoxine (vitamin B,), administration of 
this vitamin may be of value, in some cases, in the treat- 
ment of hyperemesis gravidarum. 

The depressant chlorpromazine has shown consider- 
able promise in the treatment of h gravi- 
darum.* Although a blind study has not been performed, 
chlorpromazine has been reported to cause complete or 


almost complete cessation of symptoms in 
gravidarum in one to five days.” Such patients should 
be carefully followed for evidence of blood or liver dam- 
age. Since chlorpromazine may induce serious side- 
effects, it probably should not be employed in physio- 
logical nausea and vomiting of the first trimester and 
should be reserved for trial in pernicious vomiting, pref- 
erably before hepatic damage has occurred. 


SUMMARY 


Nausea and vomiting of pregnancy may be character- 
ized as either 


simple dietary measures, mild sedation, and psycho- 
therapy; the rare pernicious type requires sedation as 
well as active hospital treatment to restore electrolyte 
balance and replace caloric and vitamin losses. Various 
drugs, including most vitamins, antihistaminics, and anti- 
motion-sickness drugs, have not been demonstrated to 
exert a more specific effect than placebos or sedatives 
upon either form of nausea and vomiting associated with 


2. (a) Dill, L. V.: Vomiting Associated with Pregnancy, M. Ana. 
District of of Columbia 28: 178-184 (April) 1949. Cartwright, E. 
in Nausea and Vomiting of Pregnancy, West. J. Surg. 60: 

216-234 (May) 1951. 


(SKF-2601A) as an Antiemetic Agent, M. Rec. & Ann. 48: 
761 Gan.) 1954. (6) Moyer, J. H., and others: 


n combination with other drugs... . 
Sixteen percent of the infants of these mothers had toxic symp- 
toms, while the mothers themselves showed no reactions. Fur- 
thermore, several infants, including twins, since that time have 
demonstrated nasal discharge, and on investigation it was found 
that reserpine had been administered to the mothers prior to 
delivery. It appears therefore that this is either a sensitivity 
peculiar to the newborn or that it is due to rapid accumulation 

received the drug within two days of delivery. There does not 
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management, it is important to distinguish between these 
two types and nausea due to causes other than pregnancy. 
The common physiological form usually responds to 
10on, readjustment Of electrolyte Dalance, and vilami 
replacement. These measures plus hospitalization, quict 
e pregnancy. Double-blind studies with a placebo and a 
sedative should be employed in the further clinical in- 
vestigation of drugs proposed for this purpose. In some 
cases, vitamin B, (pyridoxine) may be of value as an ad- 
junct in the treatment of pernicious vomiting of preg- 
ne DSYCHIC COMPONENL INVOIVEO In MoOmMing sickness nancy. Meanwhile, chlorpromazine iS considered to be 
and hyperemesis gravidarum is so great. When such a sufficiently active antiemetic to warrant a trial in the 
methods of investigation were employed, most of the pernicious form of vomiting of pregnancy, preferably 
before damage to the liver has occurred. 
A 
1956. (c) Benarson, H. B., and others: The Use of Chlorpromazine in the 
Obstetric Patient: A Preliminary Report, Am. J. Obst. & Gynec. 69: 776- 
779 (April) 1955. 
Effect of Reserpine in the Newborn.— Reserpine has a definite 
effect in the newborn infant of mothers who received it prior 
to delivery. There was a total of 77 mothers who received 
of onset, and severity of symptoms. Microscopic examination 
’ " of the lungs of the two patients who died showed alveoli con- 
taining desquamated epithelial cells, erythrocytes, and some 
protein material. This did not appear to be principally inflam- 
matory, nor were there findings of hyaline-membrane disease or 
simple aspiration. There also appears to be a generalized vas- 
cular d@atation of the capillaries and venules which may be a 
secondary effect of anoxia, a result of the drug alone, or a result 
of both these factors.—I. S$. Budnick, M.D., S. Leiken, M.D., 
and L. E. Hoeck, M.D., Effect in the Newborn Infant of 
Reserpine Administered Ante Partum, A. M. A. American 
Journal of the Diseases of Children, September, 1955. 


THE JOURNAL 


OF THE AMERICAN MEDICAL ASSOCIATION 
Edited Under the Direction of the Board of Trustees 


Editor and Managing Publisher . . AUSTIN SMITH, M.D. 
Associate Editor JOHNSON FP. HAMMOND, M.D. 
Editor for Medical Literature Abstracts . GEORGE HALPERIN, M.D. 
Assistant Editor WAYNE G. BRANDSTADT, M.D. 
Subscription price . . Fifteen dollars per annum in advance 
Cable Address . . « . + «+ « « « “Medic, Chicago” 


COMMONWEALTH FUND AND FORD FOUN- 
DATION SUPPORT MEDICAL EDUCATION 


Announcement of the recent commitments of the Com- 
monwealth Fund and the Ford Foundation in support of 
medical education has been generally received with ac- 
clamation and sincere public appreciation. Ten uni- 
versity medical schools have received grants totaling $7,- 
150,000 for medical education from the Commonwealth 
Fund. The Ford Foundation will grant 90 million dol- 
lars to privately supported medical schools as endow- 
ment to help them strengthen their instruction, although 
the exact allocation to the individual schools has not yet 
been determined. These two great philanthropic organ- 
izations have recognized that, unless the increasing fi- 
nancial needs of medical education are met, the current 
high standards of medical training in the United States 
are in jeopardy. These grants will aid in meeting some 
of the needs that have existed during recent years, but 
they have not closed the gap that has been represented as 

to approximately 10 million dollars an- 


being equivalent 
nually for all needs. In other words, there is still great . 


need for active and increasing support of medical educa- 
tion through the American Medical Education Founda- 
tion and the National Fund for Medical Education if 
the estimated current needs are to be adequately covered. 

There is need of more general appreciation of the fact 
that the present-day medical school is no longer simply 
an educational institution devoted solely to the under- 


graduate training of physicians. Today's medical schools 


are complex centers of medical science, concerned with 
the basic education of medical students, with the pro- 
vision of graduate and postgraduate education for physi- 
cians, and with the conduct of activities in the constant 
search for new knowledge and in the prevention, diag- 
nosis, and treatment of human illness. 

The growth of medical school responsibilities has been 
a natural accompaniment of the rapidly accumulating 
advances in scientific knowledge applicable to medicine. 
In this dynamic period no school of medicine can exist 
as an isolated teaching entity solely concerned with un- 
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medical education and disinterested in the 
increasing demand for continuing education, the search 
for new knowledge, or its application in the prevention, 
diagnosis, or treatment of human problems. Every pos- 
sible effort should be made to obtain the additional fi- 
nancial backing necessary to maintain and further de- 
velop the needs of our medical schools. The Common- 
wealth Fund and the Ford Foundation have given a vital 
“shot in the arm” in support of these needs. Their evi- 
dence of concern for and support of medical education 
should serve as a stimulus to other foundations, to indus- 
try in general, and to all members of the profession to 
redouble efforts to achieve the over-all financial needs of 
our medical schools, so that their continued progress may 
be assured. 


URINARY INFECTIONS 


According to Cook,' infections of the urinary tract 
are in general poorly treated. It is important to deter- 
mine first whether an infection of the urinary tract is 
actually present and if so whether it is an uncomplicated 
infection or is secondary to some coexisting lesion such 
as calculus, tumor, obstruction, or scar. If such a sec- 
ondary lesion exists, treatment directed primarily at the 

Acute cystitis is the commonest of the urinary tract 
infections, and about 80% of such infections are caused 
by gram-negative bacilli.’ For this reason it is well to 
make a gram stain of the sediment obtained by centri- 
fuging a specimen of the patient's urine collected under 


fortunate patients with no infection have been treated for 
cystitis when the organisms found (usually Proteus or- 
ganisms, Streptococcus faecalis, or Pseudomonas organ- 
isms) were contaminants. If no micro-organisms are 
seen under the microscope, viral infection must be con- 
sidered. A complete diagnostic study is indicated if a 
coexisting lesion is suspected, especially if two or three 
courses of treatment have not cleared up the infection. 
Although a plethora of new chemotherapeutic agents 
have been recommended for the treatment of urinary 
infections, a sulfonamide or combination of sulfonamides 
should be tried first. If this fails, as it does in about 10% 
of these patients, nitrofurantoin or one of the tetra- 
cyclines may be used. Sensitivity studies should not be 
made routinely because they are time-consuming, ex- 
pensive, and often of little value. If, however, two or 
three courses of treatment have not cured the infection, 
such studies may be indicated. For infections caused by 
Streptococcus hemolyticus, penicillin is usually best; for 
those caused by S. faecalis, if the organism is resistant to 
sulfonamides and penicillin, nitrofurantoin should be 
tried; for those caused by Neisseria gonorrhoeae, peni- 
cillin may be combined with a sulfonamide; for those 
caused by Micrococcus pyogenes, since most strains are 
now resistant to penicillin, a sulfonamide or 
cin is best; and for those caused by a mixture of bacilli 
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sterile conditions. Efforts to avoid introducing con- 
taminants cannot be overemphasized, because many un- 
1. Cook, E. N.: The Management of Infections of the Urinary Tract, 
Ann. int. Med. 43; 316-322 (Aug.) 1955. 
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and cocci, a combination of sulfonamide with penicillin 
or erythromycin should be given. It is a mistake, how- 
ever, to treat chronic prostatitis or epididymitis with 
antibiotics or to try to clear up an asymptomatic pyuria 
in a patient who has had a prostatectomy. Trafton * re- 
ports that carbomycin is effective against gram-positive 
organisms, especially S. faecalis, in the urinary tract. It 
has a low toxicity but in some patients may enhance the 
growth of gram-negative organisms. 

In the treatment of urinary tract infections, such sul- 
fonamides as sulfadiazine, phthalylsulfathiazole, and 
sulfamerazine have a definite place, as they are effective 
against a wide variety of organisms and have few side- 
effects. Every antibiotic used is ineffective against some 
of the organisms that cause urinary infections, and 
sulfonamides are less likely than antibiotics to cause the 
development of drug-resistant organisms. Sulfonamides 
are also cheaper. Unless there is some contraindication 
to the use of sulfonamides, they should be tried first, 
and, if they do not cure the infection, instead of chang- 
ing to therapy with antibiotics, a search should be made 
for the underlying cause. 


Although dermatophytosis of the feet is usually a 
minor health problem, it is widespread and at times 
causes great discomfort and even disability. The causa- 
tive organism may be found widely dispersed in the en- 
vironment. It has been difficult to recover from floors, 
but Ajello and Getz ' have succeeded in doing so. Shoes 
and socks also harbor the organisms, and they can be 
ton * found that pathogenic fungi were readily recovered 
from the socks of patients with this disease even after 
laundering. He learned further that these fungi can sur- 
vive for at least five months in laundered but unworn 
socks and then grow under moist conditions, without the 
aid of any medium other than the fabric and any retained 
cutaneous scales that might be present. Dyed cutaneous 
scales were traced through six launderings of woolen 
socks, but only two launderings of thick broad-mesh 
nylon (as contrasted with spun reinforced nylon) socks. 
In commenting on Ajello’s recovery of pathogenic fungi 
from shoes, Sulzberger stated that he believed that, had 
the observers examined the feet of the wearers of the 
shoes, the yield would have been even greater. Baer and 
his co-workers * were able to recover pathogenic fungi 
from the sterile water in which the feet of some patients 
with fungous disease were immersed for 15 minutes and 
from a smaller but definite proportion of persons with no 
skin lesions. In spite of the undoubted prevalence of 
these organisins in the surroundings, intimate family con- 
tact has not been commonly observed as a means of 
spread of the disease. 

A controversy has arisen as to whether new lesions ap- 
pearing after the skin has been cleared of the disease are 
due to reinfection from an exogenous source, ¢. g., floors, 
shoes, socks, or towels, or are duc to sudden growth of 
organisms remaining in the skin and favored by a lower- 


ing of local resistance. It is important to resolve this con- 
troversy because, if the latter is the case, such measures 
as the exclusion of persons with fungous disease from 
public swimming pools, the use of disinfectants on the 
floors and disinfectant foot baths in showers and locker 
rooms, and the wearing of disposable slippers would be 
of no avail. Evidence to support such a view is increas- 
ing. Experimental transmission of the disease from one 
person to another has been successful only when the in- 
oculated skin has been thoroughly macerated and kept so 
for several days after inoculation. Such conditions 
could not account for the natural occurrence of the dis- 
ease. Baer * had 14 volunteers expose one foot for 30 
minutes in a foot bath in which a patient with active 
dermatophytosis had soaked his feet. This water con- 
tained at least three pathogenic fungi per cubic centés . 
meter. Another 31 subjects soaked one foot in water 
to which viable fungi from cultures were added. This 
water contained up to 260 organisms per cubic centi- 
meter, or a much greater concentration than would be 
met under ordinary conditions of accidental exposure. 
None of the volunteers acquired active fungous infection, 
and 18 failed to show fungi in their skin scrapings at any 
time in a six-week period of observation. In the rest 
fungi were found in one or more scrapings, and in 15 of 
these fungi were found in scrapings from the unexposed 
or control foot. Further studies by the same group 
(this issue, page 184) confirm their earliest findings. 

Sulzberger states that all attempts to sterilize either 
shoes or feet routinely have been disappointing and have 
indeed caused skin irritations that were more severe than 
the usual manifestations of dermatophytosis. To be real- 
istic, control measures should be based on the findings 
described. Granted that fungi are shed in water and on 
floors by most patients with dermatophytosis, they may 
also be shed by persons with no evidence of active infec- 
tion and, like the ubiquitous Micrococcus (Staphylococ- 
cus) organisms, they may be carried on the skin of most 
persons without causing disease. Many now assume the 
conclusion to be drawn from recent observations is that 
contact in itself plays a minor role in producing fungal 
lesions and that the main cause is a lowering of local 
resistance in certain areas of the skin. They also believe 
this local resistance is best maintained by keeping the 
skin of the feet dry through the use of perforated shoes, 
especially in summer, the use of a drying powder that is 
mildly fungicidal in the shoes, the use of a nonalkaline 
detergent for the feet by persons who are highly sus- 
ceptible to infection, and the wearing of socks made of 
absorbent fabrics such as cotton, wool, and thick broad- 
mesh nylon rather than rayon or spun nylon. 


3. Trafton, H. M. and Lind, H. E.: Carbomycin in the Treatment of 
an.) 


4. Everett, H. S., and Long, J. H.: The Treatment of Urinary Infec- 
tions, Am. J, Obst. & Gynec, 67: 916-930 (April) 1954. 
1. Ajelio, L., and Getz, M. E.: Recovery of 


J. Invest. Dermat. 22: 17 Van.) 1954. 
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COUNCIL ON MEDICAL 
EDUCATION AND HOSPITALS 


SUPPLEMENTARY LIST—CORRECTIONS 
INTERNSHIP AND RESIDENCY NUMBER 


In the annual Internship and Residency Number of 
THe JouRNAL, Sept. 24, 1955, the data on a number of 
services were incompletely or inaccurately presented. 
The corrected entries for these services are as follows: 


(beginning on page 291) 
ANESTHESIOLOGY 
¢. 
Hii 


Hospital, Brooklyn C. Chiaramonte, Chief of Service: 
Inpatients treated: Outpatient 
visits: 7,008; Beginning Stipend 


GASTROENTEROLOGY 
University of California Hospital, San Program 


Jewish Chronic Disease M. G. Gokiner 1,373 a 

Jewish Hospital, Brook- E. L. Slevin 225) 4 & % 
lyn, N.Y 

Kings Hospital 104 


Cueto 

Episcopal Hospital, Phila. 8. R. Vogel | 
Veterans Administration Thomp 495 10 8 @ 


Program (Years) 


Length of Approved 
Bevinning Stipend 
§ ctoom 


s 
eee 
» 


Kings County Hospital 
County Division, Brooklyn, N. Y............. Inpatients Treated: 
University Service, Brooklya, N. Inpatients Treated: 287 


Univer- 


Loulsiana State 
sity Unit, New Orleans V. H. Fuchs... @ 890 1 
Tulane University Unit, 
New Orleans............ 778 1 
Massachusetts Eye & Ear 
Infirmary, - - 
Kings County Hos«pital 
Brook- 
lyn, N. ¥ “1 4708 
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BEVROLOGICAL SURGERY 
z 
RESIDENCIES FELLOWSHIPS ~~ 
APPROVED AND 2 3 
$3 
Service = 2 a2 
Northwestern University 
Medical Center eee ee ee ee 
Chicago Wesley Memo- 
rial Hoepital,'-* 
Chicago P. Cc, Buey.... 71 4 ee 
Passavant Memorial 19! 
Hoepital,’-* Chicago... L. Davis....... 1% 1 1 
Veterans Admin. Re Vii 
search Hospital, 
Evanston, | 
OPHTHALMOLOGY 
Albert Einstein Medical Massachusetts Eye and Far Infirmary, Boston | Stipend 
Center, Northern Divi- { th): 41 
sion, Philadelphia....... M. L. Berneteine 4403 7372 8 
University of Utah 
Affiliated Hospitals ORTHOPEDIC SURGERY 
Salt Lake (ity 
Salt Lake General Hos 
Cross H tal 
~ P. A. Clayton... 5.00 4,613 1 2 
Marks H tal 
H. O. Brown.... 5,716 4.70 OTOLARVRGOLOGY 
ospit Lake 
Veterans Administration 
Hospital, (Fort Doug- 3 He 
las) Salt Lake City... H.R. Mershon... 171 ¢ 
Chief of Service i 
DERBATOLOGY AND SYPHILOLOGY Charity Hospital of a 
Loulslana 
3 
41 
106 
INTERBAL MEDICINE 
PATHOLOGY 
it 
Hervice ER 2 £365 Sé es 
Salem Hospital, Salem, 
Bixhop Clarkson Memo- 
rial Hospital, Omaha... ......... Ul eee 
County Division, Brook. Kings County Hospital, 
lyn, Brooklyn, N. 2086 18,706 12,008 
of cos see Dr. W. H. Growes Latter. 
eal Schoo! Hospital and Day Sainte Hospital, 


hof 
Prosram (Tears) 


BUREAU OF MEDICAL 
ECONOMIC RESEARCH 


ILLNESSES TREATED BY PHYSICIANS 
Frank G. Dickinson, Ph.D. 


A recent book, “Why Patients See Doctors,” by Sey- 
mour Standish Jr., Blair M. Bennett, Kathleen White, 
and L. E. Powers, M.D. (Seattle, University of Washing- 
ton Press, 1955) should be of much interest to physi- 
cians. The results of the 1953 Washington Sickness 


are available either for the country as a whole or for the 
separate states. Some studies have been done for se- 


tice. Pretested questionnaires were sent to all physicians 
and osteopaths. The doctors were asked to list all pa- 
tients seen from midnight to midnight on four selected 
Tuesdays (Tuesday was considered a typical practice 
day) spaced at three-month intervals to account for 
seasonal variation. The simple questionnaire asked only 
for age and sex of the patient, his chief complaint, and 
the diagnosis. An average of one-third of the doctors 
responded, and a total of 73,188 patient visits are re- 
corded. A projection of these figures would give an 
average of five visits per year for each Washington resi- 
dent. 

In Washington state, 42.2% of physicians in private 
practice were general practitioners; they attended 56% 
of the patients and accounted for 47.1% of the survey 
returns. Specialists, time and full time, totaled 
52.8% of the physicians; they saw 38% of the patients 
and returned 46.7% of the questionnaires. Osteopaths, 
who are licensed to use all the healing methods and drugs 
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3 . af Survey, a statewide study of the incidence of illness as 
E _ HE £82 seen by physicians in private practice, are summarized in 
$5 55 this concise monograph. Wishing to discern the leading 
causes of illness in the state, the Washington State 
£ GE Health Council initiated and undertook the project with 
Veterans Administration the cooperation of physicians and health organizations. 
Plains)... teem 3 8 The title “Why Patients See Doctors” is somewhat mis- 
Veterans Administration aS... 8 leading; this study does not examine the motivations of 
the patient but is with the ph ici i 
a only. The objective was to determine “ifthe majo 
Rees Sede efforts in disease prevention and detection were being 
“feel Genter, Kansas City, mortality data are now available, but few morbidity data 
Hospital, Houston, 
but these have obvious limitations. The results of this 
PLASTIC SURGERY first comprehensive statewide study of medically at- 
Kings County Hospital we tended illness should provoke widespread interest. 
County Division, Brooklya, N. Y....... hee 1: Decnato e277; Autop- A ison of the principal causes of illness with 
— the leading causes of death in 1953 gives a new perspec- 
aasreesy tive on the health problems of the population. For exam- 
—_— eee ple, cardiovascular diseases rank first as a cause of death 
Bt LOUis oes esessesnenessressseseesee Length of Approved Program in Washington (41.8% of all deaths in 1953) but only 
on ’ of Superficial X- fourth in diagnoses reported (7.7% of all visits). Neo- 
me Coy Se plasms rank 2nd as cause of death, but only rank 11th 
in diagnoses reported. 
SURGERY This study was limited to medically attended illness— 
. those patients seen by physicians in active private prac- 
Chief of Service <_< & FO 
Santa Barbara Cottage 
Hospital, Santa Bar. 
Indiana University Medi. 
eal Center Ho«pitals 
Indiana University Med 
Center, Indianapoli«.. ls 5 4 
Veterans Administration 
Hospital, indianapolis J.C. Pimnerman 1.506 j%f 
Roosevelt Hospital, 
New York ............... 4. E. Thompson (Omitted) 
Secred Heart Hospital, 
Prespecialty 
training 
vROLOGY 
Kings County Hospital 
University Service, Brooklyn, N. Y..... Length of Approved Program 
(Years); 3 


available to physicians, numbered 5% of all doctors; 
they attended 6% of the patients and returned 6.2% of 


by subcategories according to the International List.' 
Fifty-four tables and charts are presented throughout 
the text. The results of these tabulations give some in- 
sight into the burden of iliness, at least as it affected the 


The broad field of health supervision accounted for the 
largest number of patient visits—16.2% . Health super- 
vision as a category included all prenatal and postnatal 
visits, well-baby care, immunizations, after-care follow- 


and 
dents than the other age groups, and, except after age 65, 
males far outnumbered females as accident victims. Most 
of these accidents were preventable, and the authors sug- 
gest that the current emphasis on accident prevention is 
quite appropriate. 
Although cardiovascular diseases ranked 12th (3.5% 


Although the age-sex distribution of the general practi- 
tioner’s patients followed that of all patients in the 
survey, each specialty varied considerably in this re- 
spect. Tables are given that show the most common 
diagnoses, plus the age-sex distribution for each type of 


practice. The practice of osteopaths shows little similar- 
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groups, with the young and the old forming a smaller 
proportion of his practice. More women than men con- 
sulted him, but he did very little obstetrics. Accidents 
accounted for 23.6% of visits to the osteopath, three- 
fourths of these being for strains and sprains (which are 
classified as accidents by the International List). Ar- 
thritic and rheumatic patients constitute a large part of 


practice. 
A comparison is made of the differences in 


reported by general practitioners in the rural and small 
town areas and those in the urban areas; in spite of the 


only major difference found was that respiratory ill- 
nesses were at a height in January, ranked second in 
April and October, and ranked third in July. Other 
variations were minor. 

In all age groups over age 15, women outnumbered 
men as patients. In age group 15-24, women patients 
were twice as numerous; this is partly because of the large 
number of prenatal and postnatal visits. Even excluding 


tients,” * which indicated that an excess of males over 
females was actually hospitalized on the day of report- 
ing in 1953. A cursory comparison is made with other 

recent morbidity studies, although none of them is strictly 
comparable. It should be pointed out that the informa- 
tion presented in this book is a summary; more detailed 
breakdowns of the data are available from the Washing- 


ton State Health Council in Seattle. 
COMMENT 
Considerable surrounds attempt to as- 


of this survey may well serve as a guide in the planning of 
undergraduate and postgraduate education, as well as 

attention on the most significant health prob- 
lems of the state. The authors also express the hope that 


~ 
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Diagnoses are classified in broad illness categories and ee 
ation on four specific days of 1953. i 
facilities,” there is virtually no statistical difference. The 
Ing neaical OF sureical 2 envion, 
visits in which no illness was found. As would be ex- 
pected, most of this care was given by general practi- 
tioners, obstetricians, and pediatricians. Excluding those 
visits occasioned by pregnancy and the supervision of the 
first year of life, preventive medicine as such actually ac- 
counted for less than 6% of all visits and was a small 
proportion of medical practice. Sits TOr pregnancy, female patier tal Ournumpe;rec 
The most frequently seen illnesses, according to the = males. This is interesting in light of the findings re- 
survey, were the respiratory diseases, including influenza, ported in “Age and Sex Distribution of Hospital Pa- 
pneumonia, bronchitis, and the acute upper respiratory 
infections; these accounted for 11.9% of all patients’ 
visits. General practitioners attended over 71% of the 
cases, which were prevalent throughout the year. Re- 
spiratory diseases were relatively important, although less 
so at the upper ages. Accident cases comprised a sub- 
stantial portion of medical practice in Washington, ac- 
sess the incidence of illness for the whole population; the 
Washington Sickness Survey is no exception. Because of 
the simplicity deemed necessary in the questionnaire, 
desirable information was omitted. Only principal diag- 
DE patients) in age group 4, With advancing age nosis was tabulated, with no consideration of multiple 
these diseases became increasingly important and ranked diagnoses. Place of visit (office, hospital, or home) and 
first in all age groups over 45. General practitioners at- whether the visit was the first or a repeat visit were not 
tended about 60% of patients with this diagnosis. In designated, nor was the individual doctor or patient 
only 3% of patients was mental illness the primary diag- participation specifically recorded. Of course, no infor- 
nosis. mation is available for the nonrespondent physician 
population, nor is there knowledge of respondent physi- 
cians’ practices on other than the survey dates. These 
qualifications on reliability of the study are, nevertheless, 
adequately described. Even with its limitations, the 
study should prove interesting to those concerned with 
0 racu rs, either in age-sex Disease prevention programs can scarcely be under- 
distribution of patients or in the diagnoses reported. Al- taken in all fields with equal vigor, so a comprehensive 
though the osteopath’s training supposedly fits him to view of illness is necessary for the most effective utiliza- 
serve as a “family doctor,” the study shows his practice tion of research and educational facilities. The results 
to be somewhat more limited than is his claim. Most of 
his patients were concentrated in the 25-64 year age 
International btatisti—al Classification of Diseases, Injuries and 
revision 6, Geneva, Switzerland, World Health Organi- groups if states will © mulated to und 
Medical Association, 1955. that hope. 


Cenditioning Engineers, when it is presented at the 62nd annual 
meeting of the society, Jan. 23-25 in Cincinnati. Dr. Keeton 


Herrick Memorial Lecture.—The first James B. Herrick Me- 
morial Lecture, “Clinical Management of 

Tone,” will be presented at the Palmer House, Jan. 24, by Dr. 
George E. Burch, chairman, department of medicine, Tulane 
University of Louisiana School of Medicine, New Orleans, under 


i 


during the meeting: RA 6-7500. 


Research in Atherosclerosis.— The John A. Hartford Foundation 
has established a memorial fund in the school of public health 
of Harvard University, Boston, to support a research program. 

years, to “institute, maintain and carry out a program of basic 
scientific and medical research to determine the causes and the 


: 
4 


i Kraft, 
. Mcintyre, Detroit; Joan C. Stryker, Wyan- 
Blodgett, Detroit, as collaborators. 


i 


include: 
al Studies on Leukocytes, William N. Valentine and John §. 


| 


State Medical Society will present the annual County Secretaries- 
Public Relations Seminar, Jan. 27-29, at the Sheraton-Cadillac 
Hotel, Detroit, under the cochairmanship of Drs. Howard G. 
Benjamin and C. Allen Payne, Grand Rapids. The theme of the 
seminar is “You Are Organized Medicine's Basic Unit.” On 
Friday a get-acquainted reception (5:30 p. m.) and dinner (6:15 


Lansing. The conference will conclude Sunday, 1:15 p. m., with 
an address, “The Job Is Yours,” by Dr. Julian P. Price, Florence, 
S. C., a Trustee of the American Medical Association. 


association points out that these persons may have had some 

. possibly through the armed forces or in 

some hospital. It advises that all communities having a new 
should 
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Chicago 
Dr. Keeton Awarded Medal.—Dr. Robert W. Keeton will be 
the first recipient in the medical profession of the F. Paul 
Anderson medal of the American Society of Heating and Air- 
Aplastic Anemia: Natural History and Incidence in Modern Therapy, 
Mee ire James A. Wolff, Hattie E. Alexander, Allyn B. Lie, and Frances 
Medicine in 1951 after 26 years as professor and head of the Rowe, New York. 
department of internal medicine. He has been active since 1935 Slow and Rapid - 
in the society's cooperative research at the University of Illinois — 
College of Medicine on man’s physiological adjustment to Role of Plasma 
environment. lation. 
Action of 
and Sidney F 
New Serum F 
F. Koller. 
Anaphyilanis, 
Studies on Activation of the Fibrinolytic Enzyme in Human Plasma by 
OF Line Streptokinase. Sol Sherry, St. Louis. 
6:30 p. m. ($5.25 per plate, including tax and gratuity) will Studies on Thrombin Formation, Hans F. Jensen, Fort Knox, Ky. 
precede the lecture (8 p. m.). The dinner and lecture are open Annual Public Relations Seminar in Detroit.—The Michigan 
to all physicians. Reservations should be made through the 
Chicago Heart Association, 69 W. Washington St., Chicago 2 
Lecture on Radicactive Isotopes.—In its Monday lectures on 19 
the uses of radium, radioisotopes, and x-rays in diagnosing and p. m.) will precede the general assembly (8 p. m.) at which Dr. 1 
treating diseases (7-9 p. m. at St. Luke's Hospital), Northwestern William S. Jones, Menominee, the society's president, will Vi 
University Medical School will present “Technic in the Uses moderate the following panel, “Four Basic Threats to Health 
of eer yg “ww in the Diagnosis and Treatment of Welfare”: 
Diseases” ohn A. D. Cooper, Ph.D., associate professor of 
biochemistry, Feb. 2. Dr. Edward L. Jenkinson, professor of of 
radiology at the medical school, is in charge of the lectures, ee a ee ee 
given in honor of Dr. James T. Case, Santa Barbara, Calif., A, Business. 
professor emeritus of radiology at Northwestern. The lectures g of 
are given by staff members from Northwestern University Medi- A. E. Johansen, Battle Creek, congressman, third district of Michigan, 
cal School, the Mayo Clinic in Rochester, Minn., and the Univer- Broader Socialisstion Schemes. 
sity of Illinois College of Medicine. The Saturday morning program will include the following 
presentations: 
Will Government Insur- 
ot Tube Medica! Service and Public Relations, Mr. Hugh W. Brenneman, Lan- 
. owes sing, director of public relations, Michigan State Medical Society. 
Jan. 31, 4 p. m., by Dr. Christopher J. Duncan, associate chief Social and Economic Aspects of Medicine, Ernest B. Howard, Chicago, 
surgeon at Free Hospital for Women, Brookline, and clinical Assistant Secretary, American Medical Association. 
associate in gynecology at Harvard Medical School. His subject Saturday afternoon will open with “Experts at Bay,” a program 
will be “The Care of the Female Patient.” All students and involving discussions on hospital relations, veterans’ problems, 
physicians are invited. Blue Shield, medical organization (including membership), 24- 
hour medical service, legislative matters, indoctrination, public 
relations and communications, medicolegal problems, county 
society planning, doctor placement, licensure, fees, medical 
management, and community service. At 3:40 p. m. Dr. Clarence 
D. Selby, Port Huron, will preside at a session, “Medica! Or- 
ganization: Its Strength and Weakness,” in which “The New 
MSMS Organization Handbook” will be considered by Dr. 
L. Fernald Foster, Bay City, and William J. Burns, LL.B., 
ate human suffering from atherosclerosis and related diseases 
of the human heart and blood vessels” and for graduate edu- 
cation in this field. The program of research and graduate edu- 
cation will be carried out primarily in the department of nutri- 
tion, of which Dr. Fredrick J. Stare is the head. It will include NEBRASKA 
an intensive laboratory study on experimental animals; clinical Warning Against Impostors.—The Nebraska State Medical 
observations in cooperation with medical staffs of hospitals in Association has issued a warning, especially to rural communi- 
Boston and elsewhere; and integration of these with field ties having no physician, concerning persons without a license 
studies. to practice medicine or the qualifications to receive one who 
have attempted to set up practices in small communities. The 
MICHIGAN 
Society News.—The Blackwell Society will hold a dinner meet- 
ing Jan. 25, 6:30 p. m., at David Whitney House, Detroit. A 
ed with credentials carefully and, if there is any doubt as to his qualifi- 
cations, apply to the Nebraska State Medical Association, 1315 
Sharp Building, Lincoln, or the State Department of Health, 
dotte; and James State Capitol, Lincoln, for a thorough check. 


New York City 

Society News.—At the meeting of the Bronx Society of Neurol- 
ogy and Psychiatry at the Veterans Administration Hospital, 
3A Conference Room, 130 W. Kingsbridge Rd., Bronx, Jan. 26, 
8:30 p. m., Dr. Paul V. Lemkau, director of mental health 
ices, will outline “The Work and Opportunity of the New York 


on General Practice.—The Frank E. Bunts Educational 
Institute, affiliated with the Cleveland Clinic Foundation, an- 
nounces a course, Feb. 8-9, approved for 10 hours’ credit and 


Model of Schools of the Health Professions. 


on three levels, for the Schools of the Health Professions, 
T-shaped building is 13 stories high with 10-story wings and 
a S-story auditorium. It will connect directly to Presbyterian, 
Woman's, and Eye and Ear hospitals, three of eight hospitals 
affiliated with the university's medical program. In the $50,000 
square feet of the structure's floor space will be facilities for 
teaching, departmental offices, and research activities as well 
as a student center, library, lecture rooms, and an auditorium. 


Philadelphia 

Rehabilitation Course.—The favorable response to the initial 
presentations by the University of Pennsylvania of the course, 
“Principles of Rehabilitation,” has resulted in future 

for the following dates: Feb. 6-11; April 2-7; and June 25-29. 


handicapped. 
for granting a limited number of trainee stipends to eligible 
persons attending the course have been made by the U. S. Office 
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ing chiefs pro tem. Dr. Milton Rapoport, professor of pedi- 
atrics, University of Pennsylvania School of Medicine, Phila- 
delphia, Jan. 23-27, and Dr. Harry Gold, professor of clinical sponsored by the Cleveland chapter of the American Academy 
pharmacology, Cornell University Medical College, New York, of General Practice. The course, which is open to all members 
Jan. 30-Feb. 3. of the medical profession, will be presented at the institute, 
2020 E. 93rd St., Cleveland 6. The guest speaker, Dr. Frederick 
Cardiology Fellowships Avaiiable.—St. Michael's Hospital, C. Robbins, professor of pediatrics, Western Reserve University 
Newark, will have available beginning July 1 two clinical trainee School of Medicine, Cleveland, will discuss “The Present Status 
fellowships in cardiology, recognized by the National Heart of Poliomyelitis Vaccine” at 10 a. m. Wednesday. The afternoon 
Institute and credited toward one year of residency in internal session will end with a panel discussion on acute surgical emer- 
medicine. To qualify, an applicant must have completed two gencies, moderated by Dr. George Crile Jr., Cleveland. The 
years of an approved residency in internal medicine. Those course will terminate Thursday, 12:50 p. m., with a panel 
interested should communicate promptly with Dr. Nicholas A. discussion, “Acute Medical Emergencies” for which Dr. Arthur 
Antonius, Director, Department of Cardiology, St. Michael's C. Ernstene, Cleveland, will serve as moderator. 
Hospital, Newark. 
OKLAHOMA 

NEW YORK Pediatrics Lecture.—Dr. Daniel V. Jones, associate professor 
Doctors’ Symphony Orchestra.—The Brooklyn Doctors’ Sym- of pediatrics, University of Cincinnati College of Medicine, will 
phony Orchestra gave a concert Dec. 16, 1955, for the benefit be guest speaker for the Tulsa Academy of General Practice at 
of the library fund of the Kings County Medical Society, with a dinner meeting at the Hotel Tulsa open to all physicians 
Miss Barbara Lieberman, violinist, as guest soloist. Rehearsals Jan. 23, 8 p. m. His subject will be “The Problem of the 
of the orchestra are held every Wednesday at 8:30 p. m. in the Premature and Newborn Infant.” Reservations may be made 
auditorium of the Brooklyn High School for Home-Making, 901 by calling LUther 2-5904. 
Classen Ave. For details call Dr. Benjamin A. Rosenberg, 

Brooklyn, at NEvins 8-2370. PENNSYLVANIA 

Personal.—Dr. Bruno W. Volk, director of laboratories, Jewish Schools of the Health Professions.— The University of Pitisburgh 
Chronic Disease Hospital, Brooklyn, has also been appointed is constructing a 15-million-dollar building, featuring movable 
director of the recently organized Isaac Albert Research Institute walls to permit use of space in units of varying sizes, adjustable 
of the hospital——Dr. Herman E. Hilleboe, Albany, state to the changing needs of the various departments, and entrances 
health commissioner, has been named by Gov. Harriman as one 
of three members of a council on the use of nuclear materials 
that will establish a coordinated state program on the peaceful oat hae fi 
uses of atomic energy ——J. Garth Johnson, Ph.D., professor 
of public health, Albany Medical College of Union University, 
Health Conference, which will be held in early April at a site x, | 
to be selected in the Albany area.——Dr. Allison J. Vosseler } at 
has been appointed director of surgery of the Methodist Hospital, | Th 
Brooklyn, where he has been attending surgeon since 1938. For | i] 
many years Dr. Vosseler was associated with his father, the Pili 
late Dr. Theodore L. Vosseler, who was also on the staff of tf ad 
Methodist Hospital. Dr. Allison Vosseler is on the staff at 
Carson C. Peck Memorial Hospital and has served as director ” 
of surgery at the John E. Jennings Hospital of Kings County | 
Hospital Center. He is a past-president of the Brooklyn Surgical | 
Society and president of the Brooklyn chapter, Pan American 
Medical Association. He is the founder and sponsor of the y 4 
Theodore L. Vosseler Memorial Scholarship at the Columbia - 
University College of Physicians and Surgeons. : 
will be given from March $ to June | at Cornell University 
Medical College, 1300 York Ave.. New York 21. The course, 
open to a limited number of physicians and technicians affiliated 
with hospital laboratories, will cover the cytology of the female 
genital, gastrointestinal, respiratory, and urinary tracts, as well 
as exudates. Arrangements for shorter periods of instruction 
covering certain applications of exfoliative cytology may be 
made for those who are unable to take the entire course. Tuition COUTSe IS Open lO Physician: Nurses. Occupaliona’ 
for the course is $300 (proportionate for shorter periods). In- therapists, social workers, rehabilitation counselors, and others 
struction is under the direction of Drs. George N. Papanicolaou 
and John F. Seybolt. Requests for information should be ad- 
dressed to Dr. Seybollt. 


Gastrointestinal 
the University of Maryland School of Medicine and College of 
ici and Baltimore, Nov. 3, 1955.——Dr. 


in 
cardiology at the University of Texas Postgraduate School of 
Medicine. The course (registration fee $35) will be cosponsored 


Center, Houston 25. 


Occupational Health Director Wanted.—The Texas State De- 
partment of Health announces examinations for an 

health director (salary range: $9,720-$12,120), who shall be 
responsible for developing and directing a state-wide 


Course on Anesthesiology.— The University of Utah College of 
Medicine, Salt Lake City, will offer a course in anesthesiology 
tn 


vamia School of Medicine, Philadelphia. The course will include 


consideration of “Respiration and Techniques,” 


ated with anesthesia) at Evan's Cafe; and Wednesday (special 
anesthesia) and Thursday (shock during anesthesia) at Brattens. 


at the University Club Thursday evening. The University of Utah 
weekly anesthesia conference will consider “Anesthetic Problems 
During Pulmonary Surgery” Friday evening, and the weekly 
surgical conference will be held Saturday morning. A basketball 
game (Utah vs. Denver) is scheduled for 7:30 p. m. Saturday. 


z 


ightingale as a background figure. 
Italy: In observation of International Medical Day, a 25-lire stamp 
portraying Girolamo Fracastoro (1483-1553), physician, mathematician, 
personal physician to Pope Paul I1!. 


Magen David Adom, the Isracli equivalent of the Red Cross. 
Pinland: A series of three stamps with a surcharge for the benefit of 
the Red Cross. 
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of Vocational Rehabilitation. Applications for these stipends The Salt Lake County Medical Society will meet at Moreau 
and details concerning the course may be addressed to the Hall at 7:30 p. m. Monday. Tuesday evening the anesthesiology 
Rehabilitation Center, Hospital of the University of Pennsyl- residents’ weekly case conference and the Journal Club will 
vania, Philadelphia 4. meet in the conference room of the Salt Lake General Hospital 
at 7:15 p. m., and the Audubon Screen Tour series will be 
Personal.—Dr. David Myers, who has served as associate of presented in Kingsbury Hall at 8 p. m. The Utah Symphony 
otorhinology at Temple University School of Medicine for 15 will give a Mozart Cycle in Kingsbury Hall Wednesday evening. 
years, has been named professor and head of the department of The Utah State Society of Anesthesiologists plan a special dinner 
oiorhinology ——Dr. Russell S. Boles delivered the Julius 
Alma Dea Morani was presented with the first woman's award 
of the Order of the Sons of Italy in America at a meeting in 
the Bellevue Stratford, Oct. 14, 19$$——Dr. Robert A. Clark, WASHINGTON 
formerly director of the Mental Health Clinic at Western Surgeons Meet in Seattle—The annual meeting of the Seattle 
Psychiatric Institute and Clinic in Pittsburgh and associate Surgical Society will be held at the Olympic Hotel Jan. 27-28. 
professor of psychiatry at the University of Pittsburgh School The guest speaker, Dr. Charles B. Puestow, clinical professor 
of Medicine, has assumed his duties as clinical director at of surgery, University of Illinois College of Medicine, Chicago, 
Friends Hospital, where he will also serve as chief of the out- will discuss the papers presented by members of the society 
patient department and director of the training program for and will deliver an address. All physicians are invited. Tickets 
resident physicians. ——-Dr. L. Earle Arnow, director of research for the Friday evening banquet and Saturday luncheon may be 
of Sharp & Dohme, was awarded the University of Minnesota obtained at the time of the meeting. 
Outstanding Achievement award at the 128th national meeting 
of the American Chemical Society at the University of Minne- WISCONSIN 
sota, Minneapolis. Dr. Arnow is a graduate of the University : arr: 
Seciety News.—The Wisconsin Radiological Society recently 
a and for many years was a member of its medical onal tin, C. Frank, Eau : Dr. 19 
W. Paul, Madison, president-elect; and Dr. William W. Moir, vl 
n, -treasurer. 
Sheboygan, secretary 
Course on Cardiology.— Dr. Samuel A. Levine, clinical professor Conference on Interprofessional Cooperation.—In celebration 
of medicine, Harvard Medical School, Boston, will present a of its 75th anniversary, Marquette University, Milwaukee, will 
course in practical bedside cardiology, March 14-17, at the present “Interprofessional Cooperation for the Improvement of 
Texas Medical Center, Houston. Dr. Levine will be the first Our Health and Welfare,” the third of five major academic con- 
ferences, Jan. 23-26 at Brooks Memorial Union. Dr. John S. 
Hirschboeck, dean of Marquette University School of Medicine, 
chairman of the conference, announces the following panelists: 
YT ayvior University College of Medicine and the Fioustor Dr. Robert A. Moore, vice-chancellor of the Schools of the 
Heart Association. Application should be made to the University Health Professions, University of Pittsburgh; Dr. Robin C. 
of Texas Postgraduate School of Medicine, Texas Medical Buerki, executive director of the Henry Ford Hospital, Detroit; 
RO Dr. Stanley E. Dorst, dean of the University of Cincinnati 
College of Medicine; Maynard K. Hine, D.D.S., dean of Indiana 
University School of Dentistry, Indianapolis; Dr. Howard A. 
Rusk, chairman of the department of physical medicine and 
rehabilitation of New York University-Bellevue Medical Center, 
New York City; and Dr. Herman G. Weiskotten, dean emeritus 
of occupational health designed to control and prevent occupa- of Syracuse (N. Y.) University College of Medicine. The talks 
tional diseases and hazards. Applicants must be citizens of the will be open to the public. The views expressed by the panelists 
United States. The minimum qualifications are (1) M.D. degree will be examined in closed seminars attended by an invited 
and 1 year's internship in a recognized hospital; (2) M.P.H. 
degree, or certification by the American Board of Preventive 
Medicine, or six years of experience in industrial medicine or 
the private practice of medicine in an industrial setting, three 
years of which should be in a public health agency; and (3) 
to practice medicine in Tenss. [For 
Merit System Council, 814 Littlefield Bidg.. Austin, or Dr. cal research? 
Henry A. Holle, Commissioner of Health, Texas State Depart- 
ment of Health, 410 E. Fifth St., Austin. GENERAL 
For Physician Philatelists.— Recent issues of postage stamps of 
UTAH interest to physician philatelists include: 
with a surcharge to help in the fight against cancer 
ated hospitals, Feb. 13-18. The speaker will be Dr. James E. 
Eckenhoff, professor of anesthesiology, University of Pennsyl- 
a. a asc ular ia.” “Intra- of that country, printed in natural color. 
venous Agents,” and “Endotracheal Anesthesia.” Hospital ob- 
servation and practice will be available at 7 a. m. daily in 
assigned Salt Lake City hospitals. Round-table luncheon dis- 
cussions will be held Monday (premedication), Tuesday (choice 
of anesthetic), Friday (relaxants), and Saturday (deaths associ- Meeting on Surgery of the Hand.—Ihe American Society for 
Palmer House, Chicago, Jan. 27, under the presidency of Dr. 


Fia., Jan. 29-Feb. | under the 
Payne, Newport News, Va. The following case reports will be 


omplic Labor, Stephen L. Watson, Lakeland, Pia. 
Twin Pregnancy with One Twin Btighted, Richard C. Formas, Cora 


Term Delivery, A. Erskine Sproul, Staunton, Va. 
Carcinoma of the Cervical Stump, Unusual Case, Joseph W. Scott, 


Dr. R. Gordon Douglas, New York City, moderator, and Drs. 
John L. Parks, Washington, D. C., Frank R. Smith. New York 
City, and Franklin L. Payne, Philadelphia. “Mastopathy as 


(by invitation), Norfolk, Va., will precede “Essentials of Endo- 
metrial Pathology” by the guest speaker, Dr. Arthur T. Hertig, 
Boston. Tuesday morning “Afibrinogenemia” by Drs. Chris- 
topher J. Murphy Jr. oe Harrison Picot, and 


Columbus, Ohio, guest speaker. 


Gerontological Congress.—The first Pan American Congress 

on Gerontology, which will convene in Mexico City, Mexico, 

Sept. 7-15, invites those who wish to present papers at the 

to send abstracts of not more than 200 words to Dr. 

Edmund V. Cowdry, Washington University School of Medicine, 
whether 


Seminar Congresses in Internal Medicine.—In its seminar con- 
gresses in internal medicine, the American Medical Society of 
Vienna, Vienna, Austria, will present the following programs 


7, 
May 3-5, Heart Diseases; Cardiovascular Diseases; Peripheral Vascular 
June 46, Cardiology, Electrocardiology, Vectorcardiography—Ballisto- 
July 5-7, Diabetes; Liver and Biliary Tract Diseases; Hypertension and 
Nephritss 
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CORRECTION 


Reactions to Mycostatin by Vein.—In the Dec. 31, 1955, issue 


of Tue Jouanat, page 1803, the reply to an inquiry on Candida 


AcaDemMy oF 


aw Socrety ror Susceay of tHe Chicago, Jan. 27. Dr. 
Webster, £968 Pasadena 1, Calif., Secretary. 
Centest Associutiow, Hotel Kahler, Rochester, Minn. Feb. 
23-25. Dr. Charlies D. Branch, 102 North St., Peoria, Iil., Secretary. 
Curcaco Mepicat Society Annust Cimicat Conpenence, Palmer House, 

Chicago 1, 

Dallas, Tex., Mar. 12-14. Miss Heiga 
Boyd, 433 Medical Arts Bidg.. Dallas 1, Tex., Executive Secretary. 
Easteen Conrenence oF Lord Baltimore Hotel, Baltimore, 
Mar. 15-17. De. Richard B. Hanchett, 705 Medical Arts Bids. Baltimore 


Feb. 27 
Tulane Ave., New Orleans 12, Director 


Meetiwos, Amenican Couteoe oF Puysicians: 
Punapetrnm, Jan. 27. Dr. Thomas M. McMillan, 330 South 9th St., 
Philadelphia 7, Governor. 

Saskatoon, Sasx., Feb. 34. Dr. C. H. A. Walton, Winnipeg Clinic, 
Winnipeg, Man., Canada, Governor. 

Tucsom, Aat., Feb. 11. Dr. Leslie R. Kober, 15 East Monroe St., 
Phoenix, Ariz., Governor. 


Meeting of Obstetricians and Gynecologists.— The South Atlan- 
tic Association of Obstetricians and Gynecologists will hold its ee 
18th annual meeting at the Hollywood Beach Hotel. Hollywood. es 
infections stated that Mycostatin, a new antibiotic preparation 
used against Candida infections, can be given intravenously. 
While originally this material was used intravenously, further 
investigation indicated that intravenous administration produced 
severe reactions. Large doses given orally are free of such side- 
effects and are as effective as was intravenous administration. 
Miami, Pia. 
Spontaneous Rupture of a Uterine Varia in Pregnancy at Twenty-Eight 
Plus Weeks, T. Vernon Finch, Sarasota, Fia. | 
Related to Functional Uterine Disease” by Dr. William E. Byrd ASSOCIATION: De. George Lal, $95 Norm 
Annual Meeting, Chicago, Jone 11-15. 
1986 Clinical Meeting, Seattle, Nev. 27-38. 
1987 Meeting, New York, Jene 3-7. 
1987 Clinical Meeting, Philadelphia, Dec. 3-6. 
Its Use and Abuse” by Dr. Willard C. Hearin Jr. (by invitation), 
Greenville, S. C., will precede “The Teaching of Gynecologic 
Cancer Therapy to the Physician” by Dr. — C. a Chicago 10, Acting Secretary. : : . 
The presidentia address at | Annuat Concatss on Mepicat Epucation anp Licensune, Paimer House 
Pe Rad Placental Fragments in Chicago, Feb. 11-14. Dr. Edward L. Turner, $35 N. Dearborn St., 193 
Immediate and Delayed Postpartum ee ee Chicago 10, Secretary. Vv) 
William M. Lester (by invitation), Rudolph A. Nationat Conresence ow Ruaat Heattn, Multnomah Hotel, Portland, 
Emmett D. Colvin. William H. Grimes Jr., John S. Fish, and Ore, Mar. 8-10. Mrs. Arline Hibbard, $35 N. Dearborn St., Chicago 10, 
William H. Galloway, Atlanta, Ga. The president's party, 6:30 Soe. Boe 
p. m., will precede the banquet, 7:30 p. m. The Wednesday Ataska Teaarroatat Mepicat Association, Alaska Native Health Servic 
program will open with “The Routine Colpotomy” by Dr. Jesse Hospital, Anchorage, Feb. 20-22. Dr. Robert B. Wilkins, 1121 Fourth 
B. Caldwell (by invitation), Gastonia, N. C., and “The Function Ave., Anchorage, Secretary. 
of a Tissue Committee in Obstetrics and Gynecology” by Dr. Amenican Acapemy oF Attency, Chase Hotel, St. Louis, Feb. 6-8. Dr. 
Vernon B. Moore (by invitation), Greenwood, S. C. Francis C. Lowell, 65 East Newton St., Boston, Secretary. 
Sciences, Drake Hotel, Chicago, Feb. 
23-25. Dr. Walter J. Camp, 1853 West Potk St., Chicago, Secretary. 
CANADA Ampaican AcaDemy of Occupational Mepicine, Netheriands-Plaza Hotel, 
Meeting on Rehabilitation. The Canadian Association of Cincinnati, Feb. 15-17. Dr. Leonard J. Goldwater, 600 W. 168th St., 
Physical Medicine and Rehabilitation will hold the fourth annual pel ow a 
meeting June 1-2, in London, Ontario. All inquiries or infor- AmERican Acapemy oF OstHorarpic Suactons, Palmer House, Chicago, 
. 28-Feb. 2. Dr. Johan R. Nor 
~ Dr. Gustave Gingras, Rd., of Drake Hotel, Chicago, Feb. 10-11. 
ontreal. Mr, William C. Stronach, 20 North Wacker Drive, Chicago 6, Execu- 
tive Secretary. 
Ameaican Association, Hotel Commodore, New York, 
LATIN AMERICA Mar. 15-17. Dr. Marion F. Langer, 1790 Broadway, New York 19. 
will be shown. Dr. Cowdry is chairman of the North American 
committee of cooperation. 
FOREIGN 
1, Secretary. 
Mepiwat Socrery Executives Cowresence, Drake Hotel, Chicago, Feb. 
ve Mr. H. Martin Baker, 1102 South Hillside, Wichita 17, Kansas, 
retary. 
Dr. L. Fernald Foster, 606 Townsend Si., 
Aug. 2-4, Endocrinology; Metabolism; Pluid and Electrolyte Balance 
Sept. 3-5, Gastroscopy, Gastroenterology; Proctology. 
Oct. §-10, Hematology; Normal Peripheral Blood and Bone Marrow; 
Diseases of the Blood and Bilood-Forming Organs. 
Nov. 5-7, Diseases of the Chest; Tuberculosis; Malignant Diseases. 
Details may be obtained from the American Medical Society 
of Vienna, Vienna |. Universitactsstrasse 11. Cable: “Ammedic” Lixcouw, Nes. Cornhusker Hotel, Mar. 3. Dr. Edmond M. Walsh, 
Vienna. 1412 Medical Arts Bidg., Omaha 2, Neb., Chairman. 


Coroaapo Spaincs, The Broadmoor, Mar. $-7. Dr. George W. 
Bancroft, 106 E. St. Vrain St., Colo., Chairman. 


Svuecicat Concagss, Johan Hotel, Richmond, Va., 
Mar. 12-15. Dr. Benjamin T. Beasley, 701 Hurt Bidg., Atlanta 3, Ga., 
Soutnean SECTION, RHINOLOGICAL aND O10- 
tocicat Society, Texas, Jan. 27-28. Dr. J. M. 


U. S. Section, Inteanationat Coutece oF Sunctons, 
Greenbrier Hotel, White Sulphur Springs, W. Va., Feb. 12-15. Dr. E. 
G. Gill, 711 South Jefferson St., Roanoke, Va., Chairman. 

Westean Section, Fepesatio~n ror Cimicat Restaacn, 


Square, London, W.C.1, 


Se & ANTHROPOLOGICAL ETHNOLOGICAL Scr 

Pa. U. A. Sept 24, “0996. Dr. William N. 

Council, Division of Anthropology and 

Psychology, 2101 Constitution Avenue, Washington 25, D. C., U. S. A. 
Secretary-General. 

Dietetics, Congress Palace, Esposizione 

Universale Roma, Rome, Italy, Sept. 10-14, 1956. Prof. E. Serianni, 

etica, via dei Penitenzieri N. 13, Rome, Italy, 


on Distases or tHe Cuest, Cologne, Germany, 
Aug. 19-23, 1956, 
Chicago Director. 


Inteanationat Concress oF Montreal, Canada, Aug. 17-25, 
1956. Mr. J. A. Downes, Science Service Bidg., Carling Ave., Ottawa, 
Ont, Canada, Secretary. 
Intrana Conoatss . London, England, July 


Paris, France, June 5-8, 1956. For information Mr. M. H. 
Thoillier, 37 de Monthion, %e, France. 


Concagss oF Mepicine, Madrid, Spain, Sept. 
19-23, 1956. Dr. J. C. De Oya and Dr. J. Gimena, Hostaleza No. 90, 
Madrid, Spain, Secretaries. 


InteanatTionat Concatss oF Inteanationat oF Suaceons, Palmer 
House, Chicago, Ilinois, U. S. A., Sept. 9-13, 1956. Dr. Max Thorek, 
1816 Lake Shore Drive, Chicago, Illinois, U. S. A., al. 

Concaess of Neo-Hirrocaatic Mepicine, Montecatini, 
Terme, ltaly, May 20-22, 1956. Dr. Valente, 41 Avenue Verdi, Monte- 
catini Terme, Italy, Secretary-General. 

Concatss oF Patpiatarcs, Copenhagen, Denmark, July 22- 
27, 1956. Professor P. Plum, Rigshospitalet, Copenhagen, Denmark, 


Prysicat 

New York, U. S. A., June 17-23, 

1956. For information address: Miss Mildred Elson, Amer American Physical 

Therapy Association, 1790 Broadway, New York 19, New York, U.S. A. 

InreanaTionat Genetics Symposium, Tokyo and Kyoto, Japan, Sept. 6-12, 

1956. For information address: Sym- 
posium, Science Council of Japan, Ueno Park, Tokyo, Japan. 


Concarss, Beigium, july 29. 

. Reuse, Faculte de 
Medicine et de Pharmacie, 115 Boulevard de Waterloo, Brussels, 
Belgium. 


INTERNATIONAL OF GYNECOLOGISTS AND OnsTETaicians, 
(S and O), France, 


Program, Division of Special Health Services, Public Health Service, 


Lopez 
Victoria, 176 East Tist St., New York 21, New York, U. S. A., Exec- 
utive Director. 


Mepicat Women’s Intemnationat Association, 
ASSEMBLY, N Sept. 21-23, 1956. 

Mmo.e East Mepicat Assemety, Campus, American University of Beirut, 
Beirut, Lebanon, April 7-9, ries. ~. Virgil C. Scott, American Uni- 
versity of Beirut, Beirut, Lebanon, Chairman. 


National Concarss of Pepiaraics, Cuidad Universitaria, Mexico D.F., 
Mexico, May 1-5, 1956. Dr. Ignacio Avila Cisneros, Calzada de 
Madereros No. 240, Mexico 18, D.F., Mexico, Coordinator. 

Noats QUEENSLAND Mepicat 


North Queensiand, 
Australia, June 25-30, 1956. Dr. W. R. Horsfall, P.O Box 672, 
Cairns, N.Q., Australia, b 
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Meetinos, oF Suncrons: 
Punapetrwia, The Bellewwe-Stratford, Feb. 13-16. Dr. Calvin M. Smyth 
Jt.. Abington Memorial Hospital, Abington, Pa., Chairman. 
Mn wavukee, Hotel Schroeder, Feb. 27-29. Dr. Forrester Raine, 425 E. 
Wisconsin Ave., Milwaukee 4, Chairman. 
tetary General. 
103 E. 7th St., Little Rock, Ark., Chairman. 
Socrety of Uwrveastty Suacrons, Hotel Claypool, Indianapolis, Feb. 
8-10. Dr. C. Rollins Hanion, 1325 South Grand Bivd., St. Louis 4, 
Secretary. 
ATLANTIC AssociaTION OF OssTETEICIANS GYNECOLOGISTS, 
Hollywood Beach Hotel, Hollywood, Fia.. Jan. 28-Feb. 1. Dr. C. H. 
Mauzy, Bowman Gray School of Medicine, Winston-Salem, N. C., 
Secretary. -21, 6. Mr. # Taylor, London Hospital, White Chapel, 
London E.1, England, Honorabie Secretary. 
Concatss of Heattn Tecunicians, Maison 
Robison, 1304 Walker Ave., Houston 2, Texas, Chairman. re 
Arcetri, Florence, Maly, Secretary-General. 
INTERNATIONAL Concagss of Human Genetics, Copenhagen, Denmark, 
Aug. 14, 1956. For information address: The University Institute for 
Human Genetics, Tagensvej] 14, Copenhagen N, Denmark. 
Golden Bough Theater, Carmel, Calif., Jan. 26. Dr. Charies M. Gross- International Concatss of Hypatm Distase, Athens, Greece, Sept. 
man, 301 Selling Bidg., Portiand $, Ore., Secretary. 14-18, 1956. Prof. B. Kourias, Croix-Rouge Hellenique, 1 rue Mac- 
Westean Sociwry ror Cimicat Carmel-by-the-Sea, Calif, kenzie King, Athens, Greece, Secretary-General 
Jan. 27-28. Dr. Arthur J. Seaman, University of Oregon Medical School, INTERNATIONAL CONGRESS ON INFECTIOUS PaTHoLoGy, Lyon, France, May 
, Portiand 1, Ore., Secretary. 24-26, 1956. General Secretariat: Institut Pasteur de Lyon, 77 rue 
FOREIGN AND INTERNATIONAL Pasteur, Lyon, France. 
) Association oF Mepicat Orricers, London School of Hygiene 
and Tropical Medicine, London W.C.1, England, Sept. 24-28, 1956. Dr. 
J. A. A. Mekelburg, Peek, Frean and Company, Lid., Keetons Rd., 
Bermondsey, London, $.E.16, England, Honorable Secretary. 
Mepicat Association, Brighton, England, July 9-13, 1956. Dr. 
Angus Macrae, B. M. A. House, Tavistock ER 
Engiand. 
CanaDuan Mepicat Association, Quebec, P. Q., Canada, June 10-14, 1956. 
Dr. Arthur D. Kelly, 180 St. George St., Toronto 5, Ont., Canada, 
Secretary. 
Conresence oF intranationat Untow foe Heattn Epucation oF te 
Puss, Rome, Italy, April 27-May 5, 1956. Mr. Lucien Viborel, 92 P 
rue St. Denis, Paris 1**, France, Secretary-General. resident. 
ONGRESS OF INTERNATIONAL ANESTHESIA SoctETY, Miami Beach, InTERNaTIONAL Concatss of Prysicat Mepicine, Copenhagen, Denmark, 
—_ USA. April 9-12, 1956. For information write: Dr. RB. J. August 20-24, 1956. Dr. B. Strandberg, Kobenhavns amis sygehus | 
Whitacre, 13951 Terrace Road, Cleveland 12, Ohio, U. S. A. Gentofte, Dept. of Rheumatology and Physical Medicine, Helicrup, 
Concatss OF INTERNATIONAL AssociaTION oF Helsinki, Fin- 
land, July 26-Aug. 7, 1956. For information address: Dr. H. Luther, intemnationan Concagss oF Rapiotocy, Mexico, D. F., Mexico, July 22- 
Snclimansgatan 16 C %4, Heisinki, Finland. 28, 1956. Dr. Jose Noriega, Tepic 126 (Qe piso), Mexico, D. F. 7, 
Cowcaess oF INTERNATIONAL AssociaTION OF LocorEDiCs anp PHontatTaics, Menice, Secretary General. 
Barcelona, Spain, Sept. 3-7, 1956. Dr. J. Perello, Provenza 319, Bar- 
celona 9, Spain, Secretary-General. 
Society of Hemarotocy, Hotel Somerset, 
Aug. 27-Sept. 1, 1956. Dr. W. C. Moloney, 
39 Bay State Road, Boston, Mass., U.S.A., Secretary. 
Concarss oF Union Acainst Tuspacutosis, New Dethi, 
Iadia, Jan. 3-4, 1957. For information address: Secretariat, The Union, 
66 Boulevard Saint-Michel, Paris 6c, France. 
Concarss oF Society oF Madrid, Spain, April 
24-28, 1956. For information address: Dr. Costi, Montalban 3, Madrid, 
Spain. 
Busorean Concarss oF Florence, Italy, Sept. 12-15, 1956. 
Prof. Umberto Serafini, Instituto de Patologia Medica, Viale Morgagni, 
Plorence, Italy, Secretary-General. 
Evaorean Concatss of Caaprovocy, Stockholm, Sweden, Sept. 10-14, Secretary-General. 
1956. Dr. Kari Erik Grewin, Sodersjukhuset, Stockholm, Sweden, Gen- INTERNATIONAL SYMPOSTUM On Diseases THE 
eral Secretary. Toses, Hotel Statler, Washington, U. S. A., May 28-June 1, 1956. 
Dept. of Health, Education and Welfare, Washington 25, D. C., U.S. A. 
Concarss, Rovat Society ror THE Promotion of Black- Lati~ Amenican Concatss oF Prysicat Mepicine, San Juan, Puerto Rico 
pool, England, April 24-27, 1956. Mr. P. Arthur Wells, 90 Buckingham 
Palace Road, London $.W. 1, England, Secretary. 
Concetss of Havana, Cuba, Nov. 4-10, 
1956. For information address: Dr. Ramon Aixala, Apartado 2103, 
Havana, Cuba. 
Acapemy of Parnotooy, Cincinnati, Ohio, U. S&S. A. 
April 24-25, 1956. Dr. F. K. Mostofi, Armed Forces Instiuie of 
Pathology, Washington 25, D. C., U. S. A., Secretary. 
Concatss Acainst Atcono.ism, Istanbul, Turkey, Sept. 
10-15, 1956. For information address: International contre I Aicoolisme, 
Case Gare 49, Lausanne, Switzerland. 
ON Animal Reraopuction, Arts School, Univer- 
sity of Cambridge, Cambridge, England, June 25-30, 1956. Dr. Joseph 
Edwards, Production Division, Milk Marketing Board, Thames Ditton, 
Surrey, England, Hon. Secretary. 


Acapemy of Gewenat Paactice. San Juan, Puerto Rico 
and Curacao, N.W.1., Jan. . & 19596. Dr. Arturo 
$4 East 72d St.. New York 21, New York, U. S. A., Secretary. 

Paw Concarss ow Cancen Miami, Fla. U. S. A., 
Jan. 8-12, 1957. Dr. J. Ernest Ayre, 1155 N.W. 14th St.. Miami, Pia., 
U. S. A., General Chairman. 

Paw Amenican Conontss or Havana, Cuba, Jan. 20- 
27, 1956. For information address: Dr. Norberto M. Stapler, 1267 
J. BE. Uriburu, Buenos Aires, Argentine, S. A. 

Pan AMERICAN CONGRESS OF 


AND Baoncnoesorna- 
eo.ocy, San Juan, Puerto Rico, April 8-12, 1956. Dr. C. E. Munoz 
MacCormick, Apartado 9111, Santurce 29, Puerto Rico, Secretary 


Paw Amenican Mepicat Women’s Attiance, Santiago, Chile, March 6-13, 
1956. For information address: Dr. Eva Cutright, 458 Beall Ave. 


1956. Dr. Maxwell Roland, 
New York, N. Y., U. S. A., Chairman, Liaison Committee. 


Mepicat Assocution, Havana, Cuba, Oct. 9-15, 1956. Dr. Louis 
H. Bauer, 4S East 46th St.. New York 17, New York, U. S. A. 


EXAMINATIONS 
AND LICENSURE 
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Amenicaxn of New York City, 
December, April 16-18, 1956. Sec. Dr. David A. Boyd, 
102-110 Second Ave. S.W., Rochester, Mina. 


Amenicas Boaap of Rapio.ocy: Atlanta, Mar. 6-10. Final date for 
. 15 Chicago, June 5-9. date for filing 

Los Angeles, Oct. 4. Pinal date for 

filing applications is June 1. Sec. Dr R. Kirklin, Kahler Hotel 
1. Centers throughout the United 

in Europe and in the Far East, March 28. Closing date for the 

1. Part 11. Los Angeles, Feb. 13-14 

Durham, March 12-13; Boston, May 14-15 

Sec.. Dr. John B. Plick, 255 Fifteenth 
February 1956. Closing date for 

Sec., Dr. William M. Tuttle, 1151 Taylor 


J.A.M.A., Jam. 21, 1956 


MAGAZINE-TELEVISION REPORT | 


The following list of current medical articles in mass-circula- 
network television 


Monday, Jan. 30 


a segment of the “Home” show. 


Pageant, February, 1956 
“Who Says You're Crazy?” by Dr. Louis E. Bisch 
The author explains “normal deviations within the normal” 19 
in an effort to calm people who think they notice symp- 
toms of mental illness. v1 


“They're Still Arguing About Test Tube Babies,” by Henry Lee 


“The Sham of School Health Examinations,” by Walter A. 


222 ##MAGAZINE-TELEVISION REPORT 
medical subjects is published each week only for the informa- 
tion of readers of Tue Jounnat. Unless specifically stated, the 
American Medical Association neither approves nor disapproves 

General. of the articles and programs reported. : 
TELEVISION 
Concatss on Featnity Steanmrry, Naples, Italy, May 18-26, 
m-noon EST. “Medical and Health News” 
 — ABC-TV, 8:30 p. m. EST. “Medical Horizons” takes up treat- 
Secretary -General. ment of arthritis in a remote pickup from University of 
Buffalo School of Medicine, Buffalo, N. Y. Produced in 
cooperation with the American Medical Association. 

EXAMINING BOARDS IN SPECIALTIES 

Ameatcan BoasD OF ANESTHESIOLOGY: Written. Various locations in the 

United States and Canada, July 20. Final date for filing application 

was Jan. 20. Oral. Miami Beach, Mar. 18-22. Sec., Dx. C. B. Hickcox, ee 

80 Seymour St., Hartford 15, Conn. A summary of recent pronouncements on the subject of 
AMERICAN aND artificial insemination, including “official” endorsement of 

centers, July 26. . St. Louis, Oct. AlD—artificial insemination by a donor—by the American 

eee Society for the Study of Sterility. 

Amenican Boaap oF Iwtennat Mepicine “The Safe Pill That Makes You Feel Good,” by Thomas 

date for filing application is May 1. Conway 
Orleans, Feb. 7-10; Los Angeles, April A on Wyeth Laboratories’ 
a Life writer who fun at the 
“The Big Lie About Moderate Drinking,” by William Rambo 
What happens to the average man or woman when he or 
she drinks? The article tells what alcohol does to the human 
body and concludes with a discussion of hang-over cures. 
Louis, 20.25. Corenet, February, 1956 
be filed before July 1, - 
Branch, Portland 
9, Maine. Gardell as told to Mary Jacobs 
Amenican Boasp oF SuRGeRy: Oral. Jan. 26-27. Final dale “Medical and educational authorities condemn the situa- 
tion (regarding school medical examinations) as a national 
Dr. Harold A. Sofield, 116 South Michigan Chicago 3. mg po 
Amenitcan Bossy oF Orotanynooiocy. Oral. Montreal, Canada, May horough examinations at regular intervals); “organize com- 
6-10. Sec.. Dr. Dean M. Lierle, University Hospitals, lowa City. examinations”: 
oF Puysicat Mepicewe anp Parts | “provide adequate facilities”; and “give examining doctors 
and I. Chicago, June 16-17. Sec., Dr. Earl C. Elkins, 200 First St., more help.” 
S. W., Rochester, Minn. 
Boasp oF Piastic Sunceny. Entire Examination. Buffalo, “What Is a Stroke?” by Lester David 
May 13-15. Final date for filing case reports was Jan. 1. Corres. Sec., In answer to the question posed in the title, the author 
Mrs. Estelle E. Hillerich, 4647 Pershing Ave., St. Louis 8. explains cerebral hemorrhage and cerebral thrombosis. He 
also tells why a stroke causes paralysis, how to recognize 
occurrence of paralysis. 
“America’s Happiest Hospital,” by Andrew Hamilton 
“Within ten years, without Federal subsidy, state funds, 
financing by foundations or invested capital, the $10,000,000 
City of Hope Hospital, Duarte, California, has become one 
of America’s leading medical centers.” 
Esquire, February, 1956 
“Gadfly of Medicine,” by Caroline Bird 
The story of the British medical periodical, The Lancet, 
which “reports the world from virus to rocket ship through 
Ave., Detroit 2, Mich. the doctor's eye.” 


DEATHS 


Hospital, American Public Health Association, and the New 
York State Association of Public Health Laboratories; for one 
year secretary of the health officers section of the American 
Public Health Association and president of the New York State 
Association of Dairy and Milk Inspectors; for four years chair- 

ic health section of the Medical Society of the 
State of New York; associate member of the American Medical 


column, which appeared in the health department bulletin and 
; served as associate editor of the Journal 
of Milk Technology; died in Middletown Nov. 19, aged 77. 


Psychiatry and the New York Neurological Society; served 
during World War II; formerly on the staffs of the 
Memorial and Monroe County hospitals in Rochester, N. Y.; 


@ Indicates Member of the American Medical Association. 


Examiners; died in the 
Blanchard Valley Hospital in Findlay Nov. 8, aged $8, of cancer. 


War Il and was awarded the American Theater 
medal, and American Defense ribbon; died in Ruston, La., 
Nov. 2, aged 51, of carcinoma of the liver. 


State Medical Association and the American Academy of 
General Practice; past-president of the Hennepin County Medi- 
cal Society, of which he was a member of the board of directors; 
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Orr, Thomas Grover, Kansas City, Kan.; born in Carrollton, served as attending neuropsychiatrist, Mount Vernon (N. Y.) 
Mo., May 9, 1884; Johns Hopkins University School of Medi- Hospital; on the staff of the Bellevue Hospital and the New 
cine, Baltimore, 1910; since 1954 professor emeritus of oe York Hospital, where he died Nov. 24, aged 51. 
University of Kansas School of Medicine, where he joined t 7 
faculty in 1914, serving as instructor in surgery until 1917, when Aragona, Anthony John @ Lake Success, N. Y.; Université de 
. Lausanne Faculté de Médecine, Switzerland, 1943; served on 
he became associate professor of surgery, and from 1924 to ™ 
: the staff of the Mary Immaculate Hospital in Jamaica; died 
1949 professor of surgery and chairman of the department, Nov. 17, aged 40, of in : 
member of the founders group of the American Board of pian . ee ee 
Surgery; past-president of the American Surgical Association, Ayvazian, Haig A., Flushing, N. Y.; American University of 
Western Surgical Association, Kansas City Academy of Medi- Beirut School of Medicine, Syria, 1912; formerly practiced in 
cine, Kansas City Surgical Society, Kansas City Southwest New York City, where he was on the staff of the French 
Clinical Society, and the Southwestern Surgical Congress; Hospital; died in the University Hospital, New York City, 
cine, Southeastern Surgical Congress, Chicago + Bledermana-Bochm, Rosella Louise, Bluffion, Ohio; Woman's 
Society of University Surgeons, Societé Internationale de Medical College of Pennsylvania 1923; certified 
Chirurgie, Central Surgical Association, Sigma Xi, Alpha 
American College of Surgeons, of which he was a member 
the board of governors; during World War I a major in the Bookwalter, Harry © Columbiana, Ohio; University of Wooster 
Medical Corps of the U. S. Army; on June 8, 1955, received Medical Department, Cleveland, 1900; also a graduate in 
an honorary doctor of science degree from the University of pharmacy; past-president of the Columbiana County Medical 
Missouri, Columbia; editor of American Surgeon; editorin- Society; past-president of the Columbiana County Board of 
, ; Health; vice-president of the Union Banking Company, of 
chief of Survey of Surgical Techniques; on the editorial boards Taper , me 
) of Surgery. Quarterly Review of Surgery, and International my ee ; formerly mayor; past-chief of st 
Record of Medicine; author of “Modern Methods of Amputa- “of Now. 13, aged 
tion” and “Operation of General Surgery”; consultant in surgery “ ; 
to the Veterans Administration Hospital in Kansas City, Mo.; Buflem, Erwia W., East Aurora, N. Y.; University of Buffalo 
on the staff of the University of Kansas Medical Center, where School of Medicine, 1891; an associate member of the American 
he died Nov. 19, aged 71, of myocardial infarction. Medical Association; for many years school physician in East 
Aurora and health officer for the town of Aurora; died in the 
Brecks, Paul Bellows, Montgomery, N. Y.; born in Norwich Buffalo (N. Y.) General ital Oct, 27 
(N. Y.) Hospital Oct. 27, aged 89. 
in 1878; University and Bellevue Hospital Medical College, ° ’ 
New York City, 1903; after internship at Bellevue Hospital Caccamise, Charles William @ Rochester, N. Y.; University of 
served at the Buffalo State Hospital for the Insane from 1905 to _-—-Buffalo School of Medicine, 1918; for many years senior 
1907; was a general practitioner at Norwich from 1907 to 1915, 
when he joined the state health department as district health of- Tyaiveraity of Buffalo 
ficer; in 1917 became acting director of the division of com- Memorial Hospital Nov. 21, aged 61, of t , Strong 
laboratories and research from 1919 to 1923, when he became - « 
deputy health commissioner; retired Jan. 1, 1946; member of the Carroll, John Dennis © Troy, N. Y.; Albany (N. Y.) Medical 
state board of medical examiners and of the U. S. Public Health College, 1916; past-president of the Rensselaer County Medical 
Service Sanitation Advisory Board; president of the International Society; served during World War 1; on the staff of St. Mary's 
Association of Milk Sanitarians in 1939-1940 and at one time ee oe eee 9, aged 62, of adenocarcinoma 
secretary-treasurer; member of the Alumni Society of Bellevue es duct. 
Colvia, Paul Verlander, Longview, Texas; Tulane University of 
Louisiana School of Medicine, New Orleans, 1931; member of 
the State Medical Association of Texas; served during World 
Creighton, Ralph Higby @ Minneapolis; University of Minnesota 
Association; for many years secretary of the Chenango County Medical School, Minneapolis, 1924; member of the Minnesota 
ee served during World War Il; chief of staff of the Abbott 
Akelaitis, Andrew John Edward, New York City; born in Hospital; on the staff of the Asbury Methodist Hospital; died 
Baltimore July 11, 1904; Johns Hopkins University School of Nov. 11, aged 57, of coronary thrombosis. 
Medicine, Baltimore, 1929; assistant professor of clinical medi- Davis, Thomas Wallis, Utica, N. Y.; Cornell University Medical 
cine (neurology) at Cornell University Medical College; formerly College, New York City, 1919; member of the Industrial Medi- 
on the faculty of University of Rochester School of Medicine cal Association; fellow of the American College of Surgeons 
and Dentistry; specialist certified by the American Board of and the New York Academy of Medicine; served during World 
Psychiatry and Neurology; fellow of the American Psychiatric War I; formerly on the staffs of the Hospital for Special Surgery, 
Association; member of the New York Society for Clinical St. Clare's Hospital, and the Midtown Hospital in New York 
City, where for many years he was medical director of the 
Borden Company; died in the New York Hospital, New York 
City, Nov. 23, aged 64. 
ee Atlanta, 1892; died Oct. 9, aged 86, of chronic nephritis. 


Fuld, M. Ernst, New York City; Kaiser-Wilhelms-Universitit 
Medizinische Fakultit, Strassburg, Germany, 1896; an associate 
member of the American Medical Association; died Nov. 30, 
aged 82, of myocardial infarction. 


Gi, Americus Mack @ Sidon, Miss.; Medical Department of 
Tulane University of Louisiana, New Orleans, 1909; died 
Nov. 8, aged 79, of coronary thrombosis. 


Glasgow, Maude, New York City; Cornell University Medical 
College, New York City, 1901; an associate member of the 
American Medical Association; formerly a medical examiner 
for the city health department and the school board; at one time 
chief women’s physician for the New York 
served on the staff of the New York Infirmary: author of “Life 
and Law” and other books; died Nov. 20, aged 87, of coronary 
thrombosis. 


Grad, Herman, Woodmere, N. Y.; University of the City of 
New York Medical Department, 1894; an associate member of 
the American Medical Association; specialist certified by the 
American Board of Obstetrics and Gynecology; fellow of the 
American College of Surgeons; consultant at Long Beach (N. Y.) 
Hospital, St. Joseph's Hospital, Far Rockaway, and the Woman's 
Hospital in New York City; died Nov. 7, aged 83, of arterio- 
sclerosis. 


Green, William Louis @ Pekin, Ind.; Western Reserve Univer- 
sity Medical Department, Cleveland, 1900; for many years 
president of the school board and director of the Citizens Bank; 
on the staff of the Washington County Memorial Hospital in 
Salem; physician and surgeon for the Monon Railroad; during 
World War I was a member of the draft board and examining 
physician in the county for the armed forces; during World 
War Il served as examining physician; dicd Oct. 25, aged 81, 
of coronary disease. 
Greist, Heary Wireman @ Monticello, Ind.; Medical College of 
Indiana, Indianapolis, 1894; for many years a medical mission- 
ary in Alaska; died Nov. 9, aged 87, of coronary thrombosis. 
Indianapolis, 1903; associate professor emeritus of 


Hospital, 
where he died Nov. 3, aged 81, of cerebral hemorrhage and 


Halligan, S. @ Flint, Mich.; Saginaw (Mich.) Valley 
Medical College, 1903; on the staffs of the Hurley and McLaren 
hospitals and St. Joseph's Hospital, where he died Nov. 15, 
aged 76, of ruptured arteriosclerotic abdominal aortic aneurysm. 
Haury, Victor Givens @ Wellsville, Kan.; University of Minne- 
sota Medical School, Minneapolis, 1935; member of the Ameri- 


of Jefferson Medical College in Philadelphia; on 

the Bethany Hospital, Kansas City, where he died Nov. 11, 
aged 50, of pyelonephritis. 

Hearn, Arthur Joseph, White Plains, N. Y.; Johns Hopkins 
University School of Medicine, Baltimore, 1920; formerly on 
the staff of St. Agnes Hospital; on the staff of the Lawrence 
Hospital in Bronxville; died Nov. 13, aged 60. 

Hope, James Alexander, Golden City, Mo.; St. Louis College 
of Physicians and Surgeons, 1889; died Sept. 20, aged 92, of 


Hospital Medical College, New York City, 1911; on 
for Chronic Sick 
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Thomas Allen, Lyons, N. Y.; Jefferson Medical College 
of Philadelphia, 1908; served as mayor of Lyons; died Dec. 5, 


Kohrman, Benjamin Myron © Michigan City, Ind.; Ohio State 
University College of Medicine, Columbus, 1933; fellow of the 


School of Medicine, 
died Nov. 21, aged $1, of acute coronary 
Lee McDonald @ Jackson, Miss.; Northwestern 
certified 


Miller, Bert Elby @ Council Grove, Kan.; University Medical 

College of Kansas City, Mo., 1905; president of the Morris 
County Medical Society; chief of staff, Morris County Hospital, 
whine te Get Bie. 26, aged 75, of cerebral vascular accident. 


Holmes, Amberst, Mass.; Columbia University 
College of Physicians and New York City,  - 
formerly on the of his alma 
oe Pathologists and 


ae 
in Northampton Oct. 3, “esd a. of arteriosclerotic heart disease. 


Parker, Ashley Stephens @ Merced, Calif.; Medical Department 
of Tulane University of Louisiana, New Orleans, 1893; died in 
Mercy Hospital Nov. 21, aged 84. 

Peck, Raymond Edward @ Davenport, lowa; State University 
of lowa College of Homeopathic Medicine, lowa City, 1897; 
served on 
Scott Coun 
State Medical Society; served during World War 1; died in St. 
Luke's ital Nov. 26, aged 78, of cerebral hemorrhage. 
Perry, Henry B. @ Boone, N. C.; North Carolina Medical 
College, Davidson, 1905; state senator; died in the Wesley Long 
Hospital, Greensboro, Nov. 19, aged 76, of carcinoma of the 


Petty, Alonzo Allen, Homestead, Fla.; Indiana 
School of Medicine, Indianapolis, 1929; died in the James 
Archer Smith Hospital Oct. 23, aged 67, of cerebral vascular 
4 
Risk, Robert Alexander, Muskegon, Mich.; Detroit College of 
Medicine, 1904; served as county coroner; on the staffs of the 
ercy 


Hackley and M hospitals; died Nov. 23, aged 74, of acute 
Sankey, Joseph Malloy, Hatchechubbee, Ala.; Medical College 


of Alabama, Mobile, 1904; died in the Veterans Administration 
30, aged 76, of bilateral broncho- 


cal College, Chicago, 1897; member of the 
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Railway Surgeons, and the American College of Surgeons; on 
the staff of the Doctors Hospital, where he died Nov. 26, aged 
46, of reticulum cell sarcoma. 
Letker, Raymond Joseph @ Great Bend, Kan.; St. Louis Univer- 
National Board of Medical Examiners; interned at the Los 
Angeles County General Hospital; served during World War Il; 
on the staffs of the Veterans Administration, Baptist, and St. 
Dominic's hospitals; died Nov. 22, aged 46, of a heart attack. 
Luse, Raymond J., Angola, Ind.; Drake University College of 
Medicine, Des Moines, lowa, 1906; died in the Logansport (Ind.) 
State Hospital Sept. 26, aged 75, of bronchopneumonia and 
arteriosclerotic heart disease. 
of the American College of Surgeons; member of the founders 
group of the American Board of Surgery; past-president of the 
Neall Giscasc. prostate. 
can Academy of General Practice; at one time on the faculty an 
pneumonia. 
Wheeler, Alonzo Marsh @ Berrien Springs, Mich.; Rush Medi- 
Illinois State Medi- 
cal Society; served on the staff of the West Suburban Hospital 
in Oak Park, Ill.; died in Niles Nov. 24, aged 84, of injuries 
received in an automobile accident. 
SS ee Wood, Will Lee, New Smyrna Beach, Fla; Emory Universi 
cw yrna ach, Fila.; Emory University 
Huth, Lucia Clara Hoyer, Bonita Springs, Fla; Woman's (Ga.) School of Medicine, 1914; an associate member of the 
Medical College of Baltimore, 1908; died in the Lee Memorial American Medical Association; died Oct. 8, aged 66, of multiple 
Hospital, Fort Myers, Oct. 6, aged 69, of coronary thrombosis. liver abscesses and chronic cholecystitis. 
Wright, Floyd Robbins, Townsend, Del.; Cornell University 
Bellevue Medical College, New York City, 1903; fellow of the American 
the staffs College of Physicians; formerly on the faculty of the Ithaca 
and the Lebanon Hospital in New York City; died Nov. 7, division of his alma mater; died Oct. 25, aged 81, of cancer and 
aged 68, of acute coronary occlusion. pernicious anemia. 
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is all or none. The meeting was impressed by the advantages of 
the Australian system under which the state assisted the patient 
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Dr. A. H. Douthwaite moved a resolution urging the Home 
Secretary to reverse his decision prohibiting the manufacture of 
heroin for medical purposes. It was considered that heroin was 


the grip of party politics. 

Prednisone and Predaisolone.—Dr. J. Nabarro and his co- 
workers (Lancet 2:993, 1955) noted clinical effects of prednisone 
in doses of 30 to 40 mg. daily in five patients with lympho- 
cytic leukemia, two with lymphoma, and one with Schénlein- 
Henoch disease. Metabolic studies were also made on some of 
these patients. Those patients that had formerly improved whea 
treated with cortisone maintained their improvement when pred- 
nisone was substituted. The therapeutic activity of prednisone is 
about five times that of cortisone. Studies of glucocorticoid 
activity in adrenalectomized subjects showed increased nitrogen 
excretion but little effect on blood sugar. Two patients developed 
steroid diabetes during treatment with prednisone. The sodium- 
retaining activity of prednisone was not increased in the same 
way as the therapeutic and glucocorticoid activities. Most pa- 
tients treated with 30 to 40 mg. of prednisone daily were able 


the patients’ own estimation of pain and stiffness, swelling of 


HE 
1! 


coli-dysentery group 
moniae. Albomycin is active at the extreme dilution of | in 
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Muachausen Syndrome.—Several physicians have described 
after Baron Munchausen who described fabulous stories of 
events and journeys that never took place. The syndrome refers of great value in the treatment of some medical conditions and 
to patients who have nothing wrong with them but invent signs that the ban on its manufacture would serve no useful purpose. 
and symptoms, going from hospital to hospital asking for treat- The impression given in the House of Lords was that the medical 
ment. This sometimes includes operative treatment, some of profession in Britain approved of the ban. The reverse is the 
them bearing laparotomy scars. Those inviting such operations case. The final resolution concerned the government inquiry 
Gawn and Kauffmann of St. Stephen's Hospital, London, in a should be any move to restrict the freedom of any man or 
communication to the British Medical Journal, described a pa- Woman to enter the field of medical study, the executive com- 
tient brought into the casualty department because of a suspected mittee of the fellowship should take appropriate action. Govern- 
. control over the entry of medical siudents would mean 
skull fracture. The paticnt was found lying in the street appar- "en" 

: . arbitrary alteration of standards by government decree and would 
ently bleeding from the ears. His history was that he had had rapidly lead to a full-time laried cn Oe ons 
meningitis at the age of 8 years, bleeding from the ears and nose 
at 10 years, which had continued ever since, and sweiling of the the courage and knowledge to criticize the defects of the National 
left hypochondrium at 18 years. A splenectomy was performed Health Service and that the British Medical Association is not 
in Dublin, and during convalescence the patient claimed to have a properly critical body because it must be too intimately asso- 
had hematuria. Purpura was diagnosed. The patient came to ciated with the Ministry of Health. At present, medicine is ia 
London and was seen at St. Stephen's Hospital. The only abnor- 
mal findings were subjective right renal tenderness and blood 
around the ears and nose, with no visible bleeding point. Com- 
and lumbar puncture, showed no abnormality. The patient was 
found wandering about the hospital smeared with blood. Kept 
under close observation, he failed to produce any physical signs. 19 
Subsequent inquiries revealed that he had had an appendectomy Vv] 
in Paris and by the age of 18 years had visited 31 hospitals in 
various parts of the British Isles. He simulated bleeding from the 
nose and ears by scratching and hematuria by soaking small 
pieces of blood-stained absorbent cotton in his urine 
to the National Health Service must have been 
other physicians recognized the patient and wrote to 
Medical Journal about him. One had seen him in t 
Infirmary, Glasgow, another in the Midlands, and 
Kent, all within a few days. One, who claims that 
scarified his urethra to produce hematuria, got rid to take a normal amount of sodium in their food. Prednisone 
ordering a cystoscopy. A Dublin physician wrote in caused suppression of adrenocortical activity and most of the 
he had seen the “Baran,” as he was known in other and more serious complications of steroid therapy. Dr. 
he had seven references in the literature to his credit. Dudley Hart and his co-workers (Lancet 2:998, 1955) studied 
cian listed a further 27 hospitals to which the the effect of prednisone and prednisolone in a group of 14 
admitted. A physician from St. Thomas’ patients with rheumatoid arthritis. With one-quarter to one-fifth 
claimed that this patient had visited the hospital of the dose of cortisone, these steroids produced symptomatic 
with similar hemorrhagic manifestations. As before 
of catheterization or cystoscopy resulted in his ee 
charge. Yet another physician stated that he saw 
Newcastle. The suggestion has been made that the 
ical Journal publish a “rogues’ gallery” of such persons EE 
protection of physicians, hospitals, and public funds. 

Fellowship for Freedom Medicine —The annual meeting 
the Fellowship for Freedom in Medicine was held in London improvement patients on transferri 
November. Tributes were paid to the memory of Lord 
who was its founder and former leader. The meeting condemned of 8 of these deteriorated somewhat on returning to therapy 
the discrimination by the state against those members of the = with cortisone. No toxic effects such as occur after administra- 
public who choose to receive their treatment privately, outside tion of cortisone were noted. 
the National Health Service. They are denied drugs and appli- 
ances on the same terms as National Health Service patients. The A New Antiblotic—Professor Gause, deputy director of the 
meeting urged the Minister of Health to remedy this injustice Institute for Antibiotic Research of the Academy of Medical 
without delay. A subcommittee had investigated possible methods Sciences, Soviet Union, has announced in the British Medical 
of remuneration that could exist side by side as alternatives to Journal of Nov. 12, page 1177, the discovery of a new anti- 
the present capitation fee method and enable patients to establish biotic, albomycin, which is a cyclopeptide containing amino 
private contractual relationships with their physicians without acids and 4.16% of iron, which suggests that it might interfere ' 
bearing the whole cost themselves. At present, private practice with enzyme systems containing iron and transporting oxygen. 
myces subtropicus, and it inhibits the growth of gram-positive 
to make his own contract for his medical needs. The more cocci, chiefly pneumococci and micrococci, and, what is more 
private patients there were, the less medical treatment cost the important, the growth of micrococci resistant to other antibiotics 
state. A certain number of patients went to state hospitals and such as penicillin, streptomycin, the tetracyclines, and erythro- 
physicians because they did not wish to pay twice for their mycin. It is also effective against a number of gram-positive 
macist. 
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700 millions (for penicillin the dilution is 1 in 80 millions). Re- 
moval of the iron destroys much of its atcivity. The antibiotic 
inhibits sensitive bacteria only in the presence of oxygen. Like 
penicillin, albomycin has a low toxicity. Pha ' it is 
inert, and it can be given with safety intrathecally. In experi- 
ments on mice infected with 500,000 lethal doses of 

cocci, a survival rate of 100% was obtained with a single 


Fe 


J 


: 


or if the specialist uses his own electrocardiograph 

radiograph; an additional $11.75 will be paid for any obstetric 
procedure. If a specialist sees more than one patient in the same 
residence during the same visit the consultation fee will be $5.88 
for each patient after the first, and the maximum will be $29.40 
however many are seen. Part-time specialists only will receive 
additional travel payments of $2.94 for a journey of 20 to 40 
miles, $5.88 for 40 to 60 miles, and so on, with an extra $2.94 
for every 20 miles. The maximum remuneration for domiciliary 
visits (excluding travel allowance) is $588 in any three months, 
or $2,352 a year, whichever the specialist prefers. 


Chinese Eggs and Food Polsoning.— Most of the outbreaks of 
paratyphoid reported in the last 10 years have been associated 
with the consumption of artificial cream used in the preparation 
of cookies and similar foodstuffs. In outbreaks of typhoid fever 
infection can often be traced to a carrier, but, in the case of 


December, 1954, strains of Salmonella schottmiilleri phage type 
3a var. 2 were identified at the Central Enteric Reference Lab- 
oratory, London. This helped Dr. Newell of the Central Public 


cookies made by six bakeries (Month. Bull. Min. Health 14:146, 
1955). No carriers were found among the food handlers, but it 


grounds to be the source of infection. Newell and his co-workers 
isolated the same phage type from unused cans of the eggs, from 
some of the bakery staff, and from some of the patients and their 
contacts (Brit. M. J. 2:1296, 1955). Two other types of S. schott- 
miilleri and Salmonella thompson were recovered from some 
other cans of Chinese frozen eggs. 


Rockefeller Grants.—Two grants have been made by the Rocke- 
feller Foundation to support research on the structure of protein 
molecules. The work is being done in collaboration at the Cav- 
endish Laboratory at Cambridge University and the Davy Fara- 
day Research Laboratory of the Royal Institution. For the work 
at the Cavendish Laboratory, headed by Dr. M. Perutz, the foun- 
dation has granted $40,000 over a four-year period; $30,300 for 
a period of three years has been awarded to the team at the Davy 
Faraday Research Laboratory led by Sir Lawrance Bragg. The 
research includes the study of the hemoglobin molecule and the 
structure of myoglobulin and the nucleic acids by roentgen crys- 
tallography and similar techniques. Another Rockefeller Foun- 
dation grant of $12,900 is for the purchase of equipment for 
research on protein metabolism and enzyme action being carried 
out by Dr. Neuberger at St. Mary's Hospital Medical School, 
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Domiciliary Consultations by Specialists.—Hitherto only part- 
time specialists in the health service have been paid for visits to 
the patient's home at the request of the general practitioner to 
advise on the diagnosis and treatment of a patient who cannot 
be admitted to the hospital. The Minister of Health has now 
approved of full-time specialists being paid for such visits. Some 

subcutaneous injection of 750,000 units of albomycin per kilo although made to ihe patient's home, do not fall wis 

gram of body weight. In parallel experiments with penicillin, of 
only 20% survived. Albomycin has been found to be inactive 2 Proposed admission to the hospital or to continue treatment 
against Mycobacterium tuberculosis, Salmonella organisms, and _—"mitiated at a hospital, visits made by chest physicians to patients 

Rickettsia organisms. In combination with penicillin and strep- ©" ‘their clinic register, and visits undertaken as part of work 

tomycin it is synergistic, Clinically albomycin has been used done for a local health officer. Another limitation is that full- 

mainly in the treatment of various infections caused by patho- time specialists will not be paid for the first eight domiciliary 
genic cocci and by penicillin-resistant organisms. Intrathecally visits made in any three-month period. The fee for both full-time 
it has been used in the treatment of meningitis caused by and part-time specialists will be $11.75, with an additional $5.88 
penicillin-resistant organisms. if any operative procedure, other than obstetric, is provided 

Sematotypes ia Diabetes.—Lister and Tanner have made an- 

thropometric measurements and somatotype photographs of 155 

diabetic patients (40 men and 115 women) ranging in age from 

16 to 76 years (Lancet 2:1003, 1955). The preponderance of 

women was due to the fact that most of the patients in one of the 

hospitals were women. They were divided into two groups by 

the clinical criteria of acute or nonacute onset of the disease. 

Patients were somatotyped by inspection of the photographs and 

the use of Sheldon's tables of height and weight. Measurements 

of the thickness of a fold of skin were taken halfway down the 

, front of the arm over the biceps; halfway down the back of the 
, arm over the triceps; under the angle of the left scapula; and 

above the left iliac crest in the anterior axillary line. The 

logarithm of the sum of the readings was used as a measurement 

of the amount of body fat. Those patients in whom the onset of 

diabetes was gradual were more endomorphic and less ecto- 

morphic than those in whom the onset of the disease was acute. - 

Diabetes of acute onset generally appeared at an earlier age. jomatic Carriers Or patient atypi- 

Patients in whom the onset of disease was gradual had more cal attacks are usually the immediate source of infection, and 

subcutaneous fat and weighed more, despite being not so tall. they are all the more dangerous when employed in handling food. 

The highly endomorphic patients were mostly insulin-sensitive. Meat is sterilized by heating, but many other foodstuffs infected 
by carriers are eaten without being cooked. Between August and 
six localized outbreaks of paratyphoid associated with cream 
was noted that every bakery used a particular batch of Chinese 
frozen eggs that were infected. Another outbreak of paratyphoid 
occurred in August, and bakery products were again suspected. 

officials and given to the regional boards—hospital management 

committees would then have more control over their own affairs; 

and that much of the bureaucratic control of physicians, pharma- 

cists, drug manufacturers, and medical ancillary personnel be 

cut—physicians should be relieved of much of the useless paper 

work done at present so that they can devote more time to treat- 

ing patients. In the opinion of the Guillebaud committee there 

should be greater emphasis on preventive medicine. Most of 

the money spent on the health service is on treatment and not 

prevention. In the hospitals worn-out and obsolete equipment 

should be replaced and more facilities granted to patients who 

wish to be treated privately. At the moment private beds in hos- 

pital are a luxury. Much public money is spent on welfare foods 

such as vitamins and cod liver oil. The necessity for this should 

be reviewed. 
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In 92.5% the patient was the last-born child of a family that | 


had several children in the susceptible age group. The difference 
in the age incidence of poliomyelitis in Italy from that of such 
countries as Sweden and the United States may be due to the 
prevalence here of a different strain of the virus. 


Primary Aldosteronism.—Sayers and his co-workers (Lancet 2: 
63, 1955) reported the case of a 37-year-old woman who had 
been in good health until halfway through her third pregnancy. 
At that time she began to suffer from recurrent attacks of weak- 
ness affecting only the skeletal musculature, although there was 
no weakness in the muscles supplied by her cranial nerves. Her 
legs were often affected alone and were always weaker than her 
arms. Her serum potassium level on admission to the hospital 
was 2.41 mEq. per liter. When treatment with 8 gm. of potassium 
chloride was begun, her condition changed dramatically. There 
was a return to norma! of her serum potassium level as well as 


of Halocortisols and Prednisone on Cutancous Homo- 
transplants.—Woodruff and Liaurado (Proc. Univ. Otago M. 
School 33:31, 1955) reported the results obtained on the survival 
of cutaneous homotransplants in rabbits given 1 mg. per kilo- 
gram of body weight of fluorocortisol and chlorocortisol acetates 
and prednisone daily. While the survival time of the grafts, de- 
termined by serial biopsy, was seven days in the control animals, 
in the rabbits treated with any of the three steroids, it was about 
two weeks. This modification of the reaction to skin homotrans- 
plants is analogous to the response obtained earlier by Professor 
Medawar of London by administering 10 mg. of cortisone daily, 
but the effectiveness of the new steroids proved greater consider- 
ing the smaller doses used. It was also observed that (1) the 
grafts took longer to become adherent to the host, (2) contraction 
of the raw area on the host was slower, and (3) the end poin: of 
the homograft reaction was less sharp in the treated animals than 
in the controls. All the recipients lost weight during the experi- 
ment, but the treated animals lost significantly more than the 
controls. 


Chemically Induced Granulomas.— Dr. H. C. W. Stringer (Proc. 
Univ. Otago M. School 33:28, 1955) reported the results of work 
done on the induction of cutaneous granulomas designed to rep- 
resent a disease form free from bacterial life and special im- 
munity and to be sufficiently like naturally occurring granulomas 
that they could be used to test therapeutic agents. The granu- 
lomas were induced by injecting 0.01 ml. of either 10% phthioic 
acid in ethyl alcohol or sterile cod liver oil in the skin of a mouse 
and were viewed through windows of a modified Algire pattern. 
Inflammatory changes about the injected areas developed into 
granulomas in 8 to 10 days, and the lesions persisted for as long 
as five weeks. The gross appearance was that of a thickened 
plaque of tissue surrounded by active blood vessels. Microscopi- 
cally the injected area at first showed swelling and invasion by 
polymorphonuclear and mononuclear phagocytes. Later the exu- 
date contained densely aggregated mononuclear cells with a 
foamy cytoplasm. 


Hypothermia in Sheep.—Borrie and Woodruff (Proc. Univ. Otago 
M. School 33:33, 1955) described a technique for inducing hypo- 
thermia in sheep. After starvation for two days and 

tion with morphine, atropine, and brevidil, the animal is 
immersed, except for its head, in a bath at 4 to 6 C. A thermo- 
pile is inserted in the rectum. Shivering is controlled by admin- 


istering ether through an intratracheal tube connected to a pump 
used for artificial respiration or by further injections of brevidil. 
When the rectal temperature reaches 30 C (86 F), the animal is 


including simple occlusion of the abdominal aorta and of the 
thoracic aorta and insertion of a polyethylene prosthesis into the 
thoracic aorta. The thoracic aorta has been occluded for up to 
38 minutes and the abdominal aorta for up to 65 minutes with- 


its normal level of 38 to 39 C (100 to 102F), the animal is care- 
fully dried and provided with a warm jacket. It is able to stand 
almost immediately and is then returned to its pen. 


Prolonged Treatment with Cortisone.—Dr. F. Layani of Paris, 
in an address before the Geneva League Against Rheumatism 
in October, said that in the six years since the introduction of 
cortisone we have learned that (1) it does not act on the causal 
factor or factors in polyarthritis; (2) the disease is not character- 
ized by clinical or biological signs of hypophysial-adrenal 


and 60 mg. is given daily, divided into three or four doses. 
Patients with polyarthritis can be bene‘ited by this drug after 
they no longer respond to cortisone. It is better tolerated than 
cortisone, but, like cortisone, it loses its effectiveness after pro- 
longed administration. More patients are benefited by hydro- 
cortisone than by cortisone. 

New enthusiasm has been engendered by the use of pred- 
nisone, but this has been dampened by the appearance of severe 
reactions in some patients. Dr. Layani used it in the treatment 
of 52 patients, of whom 40 had polyarthritis. Most of these 
patients have been followed for more than six months. They 
experienced a prompt amelioration of symptoms, and, after two 
to four weeks, inflammatory signs practically disappeared. Peri- 
articular infiltration and effusion into the joint were relieved 
more slowly. The long-term results are variable. New bouts of 
rheumatism may occur while the patient is under treatment. In 
general, however, the results after six months of treatment are 
favorable. They surpass those obtained from other hormones. 
There is a gain in functional capacity that allows a return to 
satisfactory social activity. In Dr. Layani’s series two cases of 


P| FOREIGN LETTERS 229 

deaths attributable to hypothermia since this technique was 
out paraplegia resulting. After the operation, the animal is re- 
warmed in a bath at 45 C. When the rectal temperature reaches 
SWITZERLAND 

a complete recovery of her muscle tone, power, and coordination. 

When potassium chloride was withheld, she soon relapsed to her 

previous state of weakness, lethargy, and depression. Studies of 

renal function showed only slight damage. When extracts of this 

patient's urine were assayed, they were found to have an in- 

prolonged. Statistics indicate that only about 50% of patients 
are benefited. About 67% of those who are benefited, however, 
gradually become somewhat resistant to the hormone, and doses 
must be increased. In patients in whom the use of the drug is 
prolonged, the incidence of accidents varies from 20 to 100%. 
They are three times more common with doses of 75 mg. and 
over than with smaller doses. They are also more frequent in 
women and children than in men. Psychic disturbances are 
common. Some other disadvantages of long-term corticotherapy 
are: the need to adjust the dose continually; variability of the 
Maintenance dose; necessity for constant medical supervision; 
and necessity for preliminary examinations to exclude the 
possibilities of tuberculosis, viral or bacterial infection, diabetes 
mellitus, peptic ulcer, and hypertension. Long-term therapy is 
justified on the basis of the amount of functional recuperation 
it can impart. Pure, nonacetylated hydrocortisone is a valuable 
agent. In tablets of 10 mg. each, it is as easily absorbed as 
cortisone. Its effects are felt after a few hours. Its proper dosage 
diabetes occurred (one with acidosis). Although prednisone, like 
cortisone and corticotropin, may be attended by untoward effects, 
it still has the advantages.of being more active and casier to 
manage and of not causing water retenion. 


EMPHYSEMA 

To the Editor:—We would like to commend the timeliness of the 
editorial “Emphysema and Its Relationship to Dust Exposure” 
in the Aug. 27, 1955, issue of THe Journal, page 1526. It is 


on lack of understanding of ysema and its relationship to 


bears any relation to other forms of emphysema of industrial 
origin, for instance, such as is found to occur in relation to 


silicosis. In its initial stages coal miners emphysema is really 


atelectasia of adjacent alveoli. In a strict sense a true emphy- 
sema arises only when distention of the respiratory bronchioles 
secondarily encroaches on the alveoli and causes these to dilate 
or coalesce. In obstructive emphysema, whether it be of oc- 
cupational or nonindustrial origin, the primary anatomic mani- 
festation of the emphysema affects the alveoli while the respira- 
tory bronchioles remain either unchanged or may be narrowed. 
It should also be pointed out that varying degrees of vesicular 
emphysema, “obstructive” and otherwise, occur almost univer- 
sally in long-term employees in industries where there are sub- 
stantial exposures to free crystalline silica dust. The suggestion 
that disabling emphysema occurring in industrial workers is a 


be generated, there is now conclusive experimental evidence 


emphysema, 
compensatory emphysema, and focal emphysema may all be 
provoked by the inhalation of specific types of dust and fumes, 


CORRESPONDENCE 


Vesicular atrophic emphysema has been best produced by 
means of exposure to beryllium oxide; vesicular hypertrophic 
emphysema has resulted fi 1 the inhalation of certain types of 
submicron 


earth fluoride particles in the walls of the respiratory bronchioles, 
and the suggestion has been advanced by one of us (G. W. H. S.) 
that the mechanism of origin of the emphysema may be neuro- 

and 


igh 

Health 12:306 |Sept.| 1955). The inhaled nocuous agent may 
also act as a direct toxic substance injuring the alveolar walls 
and impairing their function. Of topical interest in this con- 
nection is the recent report by Bonnell (Emphysema and 
Proteinuria in Men Casting Copper-Cadmium Alloys, Brit. J. 
Indust. Med. 12:181 |July] 1955) showing that emphysema may 
develop in relation to the inhalation of fumes generated in the 
process of casting copper-cadmium alloys. 


emphysema 
leads to theories that are, to say the least, far-fetched. In recent 
publications, two of us (E. M. and I. R.) have argued in favor 
of the concept that airway obstruction may be a sequel and 


in the Lungs: New Concept 
of Their Origin, J. A. M. A. 1$3:700 |Oct. 24] 1953). There is 
much physiological, pathological, and clinical evidence in favor 
of the functional rather than structural nature of airway ob- 
struction in emphysema. Of recent physiological studies those 
of Dayman (Mechanics of Airflow in Health and in Emphy- 
sema, J. Clin. Invest. 30:1175 |Nov.] 1951) and of pathological 
studies those of Kuschner (Emphysema and Exposure to Respira- 
tory Tract Irritants: Pathological Aspects, read before the 14th 


emphysema 
origin. We believe the crux of the problem to be the factors 
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certainly true that “the whole subject of pulmonary emphysema, eties of particulate amorphous silica has led to obstructive 
whether or not related to the dust diseases, needs further emphysema with associated bronchial polyposis and stenosis. 
definitive study.” We believe the problem of emphysema is of Compensatory emphysema is a common accompaniment of 
considerable urgency since the incidence of this condition experimentally induced silicosis. Focal emphysema (dilated 
appears to be increasing in industry, where the issues involved respiratory bronchioles) has been most successfully induced by 
are of great practical importance. The pragmatic and academic prolonged inhalation of an aerosol derived from a blend of 
questions involved have held our attention for some time. In rare earth fluorides. Interestingly enough, and in complete refu- 
fact we are in the midst of the preparation of a comprehensive tation of the concept of Gough, the focal emphysema appeared 
review on this subject. In this editorial ample stress was put before there was any marked focal accumulation of the rare 
dust exposure. Yet it is concluded that “In the present state of 
our knowledge, it seems likely that focal emphysema per se is 
not a serious cause of impaired lung function.” It is even sug- 
gested that diffuse obstructive emphysema due to other than orthosympathetic tone of the respiratory bronchioles (The 
industrial causes is responsible for pulmonary disability found Biological Action of Rare Earths: II. The Experimental Pul- 
in coal miners showing simple pneumonoconiosis by chest roent- monary Histopathology Produced by a Blend Containing a E 
genogram. It should be noted that this trend of thought was 
applied recently also to simple silicosis by Wright (Symposium 
on Occupational Diseases of Lungs: Functional Abnormalities 
of Industrial Pulmonary Fibrosis, A. M. A. Arch. Indust. Health 
11:196 [March] 1955), who stated: “When clinical or physiologic 
evidence of impairment consistent with diffuse obstructive 
emphysema is observed in a person with simple discrete nodular 
silicosis, one must suspect that the emphysema is a chance 
concomitant disease and would have occurred even though the 
A further tt ical issue involves the fundamental question 
ve their theoretical as well as practical aspects. of ebstrection 
4 : whether airway is invariably the cause or effect of 
We believe the error in logic in extrapolating from the 
emphysema. The prevailing concept of the primarily obstructive 
coal miner's emphysema described by Gough to emphysema nature of emphysema is difficult to reconcile with the findings 
due to dust exposure should be pointed out. The focal emphy- — in focal emphysema where the essential lesion is dilatation of 
sema occurring in relation to anthracosis is such a distinctive the respiratory bronchioles. The conclusion is therefore drawn 
phenomenon that it may be seriously questioned whether it that focal emphysema cannot lead to pulmonary disability and 
of additional obstructive emphysema of undetermined origin. 
respiratory bronchioles leads to compensatory or mechanical 
complication that aggravates and precipitates pulmonary dis- 
ability but is not necessarily considered always the primary 
cause of emphysema (Clinical Observations and Interpreta- 
mere concomitant disease, though there may have been an a 
adequate history of occupational exposure and there may al- Ongress On Indusir DUES RY. D. 
ready be radiological evidence of pneumonoconiosis, cannot be 24-25, 1954) deserve particular mention. As to the clinical 
passed unchallenged. Besides the growing evidence of the evidence, the frequent favorable effect of bronchodilator drugs 
association between the emphysema and exposure to industrial speaks against the invariably irreversible structural nature of 
environments in which siliceous and other dusts or fumes may airway obstruction in many varieties of emphysema. In our 
ee concept the advent of complicating functional airway obstruction 
available that diffuse vesicular atrophic emphysema, diffuse in cases of focal emphysema is an expected natural develop- 
of 


under ¢ occur before there is any focal 
deposition of dust. 2. It stands as incontestible evidence of 


changes 
need not be associated with the clinical picture of diffuse pul- 


New York. 
G. W. H. Scnerers, M.D., D.Sc. 
Saranac Lake, N. Y. 


United States Public Health Service released two reports on 
poliomyelitis. One report on Nov. 15 presented by Dr. Lang- 
muir’s group from the Poliomyelitis Surveillance Committee 


vaccine used in 1955, namely, a 50 to 80% reduction in 


paralytic 
. The other report on Nov. 17, presented by Dr. 
Scheele, stressed the safety of the current Salk vaccine. The wide- 


led the public and medical profession at large to believe that 
we now had a safe and highly effective vaccine. However, what 
was not made sufficiently clear in the reports and the press 
stories that covered the country was that the first report, stress- 


Hie 


i the 
development of the postinoculation poliomyelitis cases first 
reported on April 27. Such vaccines were admittedly the product 


have the benefit of the more sensitive cortisone-treated monkey 
tests (formally required on Sept. 10) and which did not have 
the advantage of crucial filtration procedures that followed the 
recognition of “the absolute need for removal of particles within 
which virus may be protected from inactivation by formalde- 


There is substantial evidence ( Bulletin of the American 
Association of Public Health Physicians, November, 1955) in- 
dicating that manufacturers’ vaccine, other than Cutter's, had 
varying amounts of live virus in it and that what is 
measured for effectiveness is not Salk's killed virus vaccine but 
a live virus vaccine labeled Salk—obviously powerful 


vaccine, for which great effecti is claimed 

of one inoculation, is a product that is no longer on the market 
nor in the hands of physicians (we hope) and that was the 
product of an inadequate manufacturing process and inadequate 
and relatively less sensitive safety tests. The report on Nov. 17, 
dealing with the current Salk vaccine’s safety, is the interim 
report of the Public Health Service Technical Committee on 
Poliomyelitis Vaccine as published in Tue Jovanat, Dec. 10, 
1955. The publication of this report is intended to guide and 
to keep physicians informed of developments in the Salk vaccine 
program. The report itself has one striking peculiarity. Though 
it deals with dated decisions made at specific meetings held 
since May 26, not one single date is listed in the document 
Not even is the date of the issuance of the Interim Report 


| 


Journat, Dec. 3, leads us to believe that it is. In the latter 
news story, it is stated that “production of the Salk poliomyelitis 
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the genesis of emphysema itself, not the airway obstruction. POLIOMYELITIS VACCINE 
Focal emphysema is a unique and puzzling phenomenon in To the Editor:—During the week of Nov. 14, 1955, at meetings 
more senses than one. 1. As a pathological change it is unique of the American Public Health Association in Kansas City, the 
since it develops in coal miners, graphite workers, and welders 
in relation to heaping up of dust in the terminal lung structures 
rather than because of fibrosis of these but is not quantitatively 
related to the amount of accumulated dust particles and can stressed the great effectiveness of one inoculation of the Salk 
narrowing of the air passages. 3. Although the emphysematous spread national publicity that followed these reports naturally 
emphysematous character develops in cases of focal emphysema 
the clinical and pathological features are indistinguishable from 
those of any other form of disabling diffuse pulmonary emphy- 
sema. That focal emphysema is a pulmonary condition of in- 
dustrial origin has been established beyond doubt. As diffuse 
hypertrophic vesicular emphysema also may occur in association 
with focal emphysema, is it reasonable to dissociate focal emphy- 
sema from the other causes of diffuse pulmonary emphysema of a process in which there were “fundamental weaknesses in 
and assume that the inhaled dust that causes it cannot at the the safety testing procedures” (Scheele, Aug. 25), which did not 
same time cause other varieties of emphysema? This is of par- 
ticular importance from the standpoint of the medicolegal 
evaluation of the cases of disabling focal emphysema in clinical 
; practice. Here we must be guided by reasonable assumptions 
within the limits of our knowledge. This is the practical issue. _ 
We are inclined to take a dim view of the trend to make hyde.” (Scheele, Nov. 17) 
speculation the basis of decisions in practice. We believe it is 
mere speculation to assume that simple pneumonoconiosis can- 
not be associated with dust-provoked disabling emphysema. 
The pneumonoconiotic reaction does not cause the emphysema, 
but the inhaled dust does. There is therefore no necessary cor- 
relation between the degree of pneumonoconiosis and the | 
amount or nature of the emphysema. In our experience we 
encounter many cases of industrial diseases in the lungs in which 
Clinically and physiologically disabling emphysema does not 
correlate with the x-ray features of pneumonoconiosis. We 
believe that at the present state of our knowledge when dis- 
abling emphysema is present in cases with adequate history of 
dust exposure, it is more reasonable to assume causal relation- 
ship between the inhalation of dust and the presence of the 
emphysema than to speculate on possible presence of additional 
emphysema not of industrial origin merely because signs of 
pneumonoconiotic reaction are as yet in abeyance. 
As we understand it, the crux of the emphysema problem 
may even be in the individually variable “reserve capacity” of 
the lungs. In many industrial workers disabling emphysema It i if 
does not develop until there is well-established associated pneu- 
monoconiosis. In some workers emphysema may develop on 
acessi dust without : si of fibrosis. Though the intention of this omission of dates is only know- 
able to the committee, the confusion leading from this omission 
Between these two extremes there is a very wide and fluent range tor will at thn 
of variations of emphysema in relation to the type and degree ow 
of pneumonoconiosis. These discrepancies are, we believe, at 
least partly explained by the individually variable “reserve 7 safer Salk vaccine and, in the practical order, the extent to 
ae — which this report adds to the current confusion. The summary 
capacity” of the lungs and contributing to the factors that may highlights in the clarification of a safer Salk vaccine are as 
limit such pulmonary reserve is the concept of multifocal “lung follows: (1) “the absolute need for . . . suitably spaced filtra- 
defects.” As recently suggested by two of us (I. R. and E. M.) tion procedures” (this provision made its first appearance in 
“lung defects” remaining from the period of postnatal develop- the minimal requirements as amended Nov. 11, 1955) and (2) 
ment of the lungs may account for many of the more striking “a safety-test program . . . strengthened by improved sampling 
individual differences in pulmonary reserve as well as the de- procedures . . . and by increasing the sensitivity of the monkey 
velopment of emphysema of differing severity in industrial safety tests” (the test utilizing the cortisone-treated monkey 
workers exposed to comparable environmental conditions made its first appearance in the minimum requirements as 
(Emphysema and the Senile Lung, J. Am. Geriatrics Soc. 2:581 amended on Sept. 10, and as reamended on Nov. 11). 
[Sept.| 1954). However, is this the vaccine that is in the hands of physicians 
Epcar Mayer, M.D. and health departments? The Interim Report itself and the state- 
Israet. Rarrarorr, M.D. ment of Dr. Scheele, reported in Washington News in Tue 
ee sometime in December and probably will reach a normal rate 
by February. Reason for the lag . . . is the major changes 


made last May in vaccine production and testing requirements 
and the continuing refinements since that date . . . [the] modifica- 
tions were incorporated formally into minimum standards for 
producing and testing the vaccine on Nov. 11... .” 
However, it should be clear that the new requirements of 
last May subsequently resulted in steady production 
the summer and did not cause the delay in the late fall pro- 
duction referred to above. It should also be remembered, as 


Categorically, the following remarks can be said, and I again 
refer the reader for further 


reporting of crucial satellite cases is a case in point. 3. The 
fact that millions of children have been inoculated without overt 
and obvious harm is not a criterion for the safety of the vaccine. 
To begin with, even when a readily detectable live virus Salk 
vaccine was used in Idaho, only 1 out of over 1,600 children 
came down with poliomyelitis. This means that had the 7 
million children, estimated to have received their first shot in 
the National Foundation for Infantile Paralysis program, been 


The Idaho data simply confirms the fact that poliomyelitis is 
a low-incidence disease and that there is a high degree of 
acquired immunity and many natural factors preventing the 
occurrence of the disease (as contrasied to an “infection™) in 
the nation at large. In Salk vaccines with lesser amounts of live 
virus, the crux of the danger lies in the production of carrier 
states and the development of satellite cases, which the United 
States PHS has not been surveying since the middle of the 
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summer and which were to this 
period. 4. Everyone recognize that 1955 was a low 

year independently of the use of the Salk vaccine, 
which was only given to 9 million children. The slight ribu- 


cont 
tion that an unsafe Salk vaccine may have made to the reduct 
of paralytic poliomyelitis in 1955 is counterbalanced by 
known contribution it made to the increase in paralytic 


£ 


‘ wrong 
the Cutter vaccine, which had passed all established safety 


sz 
zis 


paid, continuing to pay, goes far beyond those k 

vaccinated children who have come down with poliomyelitis. 
Heasert Ratner, M.D. 
Health Commissioner 
129 Lake St. 
Oak Park, Ill. 

DRUG SAMPLES 

To the Editor:—Because of the difficulty in getting an adequate 

supply of drugs in Korea, any surplus samples that could 


the building is situated so it overlooks a beautiful range of 


one large national center for the treatment of tuberculosis 
the southern coast of Korea, but inadequate for the size 
of the problem. 
Heasert A. Copincton Ja., M.D. 
Graham Hospital 
ian Mission 
Kwangju Chulla Namdo 
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confirmatory, that in May it was recognized that the new 

requirements would only halt vaccine production temporarily. ee 

Therefore, the delay in production seems to be associated with many. L 

the minimum requirements amended Nov. 11. In an attempt it is better to have a 50 to 80% reduction of paralytic polio- 

to confirm this and to discover whether the vaccine in my 

possession (vaccine with an expiration date of April 6 and 7) 

conformed to the Nov. 11 minimum requirements for safe pro- 

duction, inquiry was made of the manufacturer, a manufacturer 

who incidentally happens to be at present the leading producer 

of the Salk vaccine. The answer was disquicting. Not only did 

the vaccine in my possession not conform to the Nov. 11 re- 

quirements but the more than one million cubic centimeters of 

vaccine issued by the same manufacturer the week of Dec. 12 

also did not conform to the Nov. 11 requirements, insofar 

as it excluded a crucial filtration step required during the in- 

activation process. Furthermore, the manufacturer's representa- 

tive stated that no such vaccine can be expected from them, 

and presumably other companies, until the end of January, 

though in the meantime they would continue to release vaccine 

already in process not conforming to these requirements. s:ringent than those required by the government, the reasons 

The Salk vaccine, then, which we were encouraged to believe for which were unknown to the pharmaceutical house and the 

is both highly effective and safe on the basis of recent reports, government. Neither the public nor the medical profession was 

turns out to be, when highly effective, a vaccine that is no longer informed of these justified uncertainties, nor is it certain that 

on the market and, when safe, a vaccine that has yet to make we are yet being adequately informed. 7. Finally, we should 

its appearance and clinically prove its effectiveness. Yet, in the recognize that only one side of the ledger is being presented 

face of this paradox, the public is being urged from all di- by the promoters of this vaccine. The price that has been paid 

rections, except that of the practicing physician, to get their and the risks that have been taken for the dubious results that 

inoculations immediately. This, in spite of the fact that there have been obtained are not mentioned. The price that we have 

is a shortage of vaccine and that the vaccine available is 

inferior if not obsolete. To complete the picture, other things 

should be said. All physicians hope and pray that we now have 

a safe and effective vaccine. This hope, however, should not 

rob us of our objective and critical faculties. When we have 

a safe and effective vaccine, we want to know it and not base 

it on slender, infirm, and contradictory criteria. 

American Association of Public Health Physicians: 1. The 

iq of the Poliomyelitis Survei ache A! Zelur TeALY Tele] {ae 

ry: ated. This is a 1$0-bed tuberculosis hospital with two Korean 

the United States PHS in their finding of live virus in a seventh 

lot of Cutter vaccine, which previously was exonerated on y 

demiclogical 2. ‘he inn ef vitamin deficiencies, nontuberculous chest conditions, Clonor- 

cases associated with the vaccine has proved to be incomplete. 

The fact that Poliomyelitis Surveillance Unit has dropped the chief lical problem in Korea, and Gant 
of private agencies are doing what they can to combat it. We 
now have roentgenograms on about 2,000 patients with tuber- 
culosis whom we are treating cither in the hospital or as out- 
patients. A new building, a gift from Armed Forces Aid to Korea 
(U.S. A.) and the United Nations Korea Reconstruction Agency 
will accommodate 75 more charity patients and is especially de- 
signed for sanatorium patients. It has a southern exposure and 

inoculated with a readily detectable live virus Salk vaccine, mountains. The situation regarding tuberculosis in Korea can be 

6,996,000 would not had come down with poliomyelitis any- compared to that in the United States 50 years ago—a high 

peppy uke careful surveillance that r escesnty 6 — safety incidence of tuberculosis with an inadequate control program, 

in a vaccine with lesser amounts of live virus is obvious. much of the work being done by voluntary agencies. There is 

Korea 
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The American Medical Association and the Sears-Roebuck 
Foundation cooperatively have prepared a brochure entitled 
“A Planning Guide for Establishing Medical Practice Units.” 
This publication contains practical suggestions on various phases 
of planning from selection of a site to arrangement of equipment 
and is available in the libraries of state and county medical 
society offices. From time to time parts of the brochure, slightly 
modified editorially, will be reproduced in the Business Practice 

JournaL.— Ep. 


PHYSICAL FACTORS IN BUILDING A MEDICAL UNIT 


OPTIMUM FOR BEST HEATING 
AND COOLING ECONOMY 


LONG AXIS 
EAST-WEST LINE 


LENGTH WIDTH 


MAIMUM FOR FAIR HEATING 
AND COOLING ECONOMY 


In a temperate region the length of a building should be one 
and one-half times its width, to obtain optimum climatic results. 
In 


MULTI-STORY SPACE HAS GOOD HEATING AND 
COOLING ECONOMY IN NORTHERN CLIMATE 


the curb. The overall width of the area with drives will be 
tween 20 ft. for parallel parking with one-way drive and 75 ft. 
for perpendicular parking with two-way drives. You should 
allow between 400 sq. ft. per car for parallel parking on one 
side of the drive and 750 sq. ft. per car for diagonal parking 
on one side of the drive, which includes the total area for 
parking and drives combined (fig. 5, 6, and 7). 


233 
OO as prevailing and local breezes for cooling in summer, providing 
passage of air through the building. Other buildings, trees, and 
slopes all affect this placement (fig. 2). o 
HOT-HUMID 
In the hot, humid southeast the building should be oriented 
only with its major exposure toward the south and the north- 
south to east-west ratio should be at least 1 to 1.5, with the 
desirable maximum | to 3. It has the least cooling load in 
summer and a desirable heat gain in winter (fig. 3). 
HOT-DRY 
The hot, arid southwest demands a nearly square building 
again, and, in opposition to the temperate region, it should be 
so placed that the winds are blocked or slowed down. The long 
dimension should still be on the cast-west axis and preferably 
ee should be no more than one and one-half times the shorter one 
COLD CLIMATE 4). PAREINO SPACE 
Orientation is a surprisingly important consideration when The increased difficulty in parking demands that a successful 
placing a building. The shape of the building and how it is placed establishment, be it a bank, a grocery store, or a medical facility, 
cooling costs and has an important effect on the state of mind its patrons or patients. Parking areas become more and more 
of the occupants. Sun glaring into a window can irritate as well a dominant area in planning. Some estimate should be made 
as please. Generally a building with its long axjs running east of probable number of cars to be accommodated. Space for 
and west and its major windows on the south is the least the maximum number need not be provided at the outset in a 
, expensive both to heat and to cool. In the northern and colder surfaced area, but space for expansion of the area is desirable. 
, regions the building should be almost square with its longer Parallel parking requires a space about 8 by 24 ft., diagonal 
axis not more than one and one-half times its shorter axis parking requires a space between 20 and 24 ft. from the curb 
(fig. 1). and from 12 to 18 ft. along the curb, while about 20 ft. should 
* 
» 
~ 
~ 
~n 
™~, 
Fig. 1.—Orientation of building in a cold climate. 
TEMPERATE CLIMATE be allowed for perpendicular parking, with 10 to 12 ft. along 
half times the width. In this region a bit more freedom is 
allowed, but the long axis should not swing more than 25-30 
degrees off the east-west direction. The non-air-conditioned 
building should be so placed that it can take advantage of the 
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LENGTM = 1.5 WIDTH 
OPTIMUM FOR BEST HEATING 
AND COOLING ECONOMY om > 
< “Sy 
BUILDINGS SHOULD HAVE ACCESS Pee 
“om 
LENGTN @ 2.5 WIDTH 
/ MAXIMUM FOR FAIR HEATING 
AND COOLING ECONOMY 
C 
\ 
oN 1 vie 
\! 
~ 
Fig. 2.—Orientation of building in a temperate climate. 
~ 
SS 
SE 
S88 
S 
NSE 
Fig. 3.—Orientation of building in a hot-humid climate. 


Fig. S$ —Space needed for parallel, diagonal, and perpendicular parking. 
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~ 
LENGTH = 13 x WIDTH 
LA 
OPTimum | 
ARIS ON 
EAST-WEST LINE 
LENGTN = 16 WIDTH MAXIMUM Fain 
MULTI-STORY SPACE FOR 
SS GOOD COOLING ECONOMY 
) 
~ 
! 
SS — 
Ss ~ 
TAKE ADVANTAGE OF EXISTING SHELTER 
FROM SUN AND HOT WINDS 
Fig. 4—Orientation of building in a hot-dry climate. 
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Pig. 6.—Width of area needed for perpendicular parking. 
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Pig. 7.—Width of area needed for diagonal parking. 
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MEDICAL LITERATURE ABSTRACTS 


Schmidt discusses regurgitant ulceration of the esophagus on 


the basis of 170 patients with this lesion seen at the Mayo 


Clinic over a 10-year period and on the basis of some literature 


land through the years 1943-1954 inclusive. A total of 567 cases 


reports. A small percentage of these lesions are congenital, but 
most occur as complications of the sliding type of esophageal 


was reviewed and of these 504 proved to have a positive diag- 
nosis of cirrhosis. It was found that hypertension is less likely 


to occur in patients with cirrhosis than in normal individuals. 


The place of publication of the periodicals appears in brackets preceding 


The renal and neurogenic mechanisms capable of elevating the 


cannot 
ith i renal dis- 
had such severe 


in 
such 


mildness of hepatic 
patients 


four 


of 


apa of A/G (albumin/globulin) ratio reversal. 


other hand, 


22% 
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each abstract. 
oe ae ana = oe Medical Association blood pressure remain intact in cirrhosis. This is demonstrated 

May 

zation and by individuals in continental United t that hypertension may appear when renal disease 

subscribe to its scientific periodicals. R a patient with cirrhosis. Furthermore, stress may 

addressed “Library, American Medical A rtension in cirrhotic patients. Established hyper- 

1947 to date only, and no photoduplicat 

charge is made to members, but the fee 

for each item. Only three periodicals may 

they must not be kept longer than five da 

American Medical Association are not av h —— 

supplied on purchase order. Reprints ype 

authors and can be obtained for permanent two Hi 
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permeability in cases of walled-off tuberculous meningitis is Prednisone and Predaisclone in the Treatment of Rheumatoid 
satisfactory after oral administration of isoniazid, the intraspinal Arthritis. F. D. Hart, C. J. M. Clark and J. R. Golding. Lancet 
route should be replaced by the oral route, which is as efficacious 2:998-1001 (Nov. 12) 1955 (London, England]. 
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J 
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a 


turbances of pulmonary physiology. The form of the attack is 


prognosis for asthma in children is generally good. For many 
children it is a temporary or infrequent disturbance that need 
not interfere with a normal life. Care should be taken that 
ng regimens do not rob the asthmatic child of this oppor- 
hma 


failure to gain weight. The sensation of hunger is usually pre- 
Recurrent lower respiratory infections occur as food 
material overfiows from the filled esophagus into the tracheo- 
bronchial tree. The roentgen findings are those of constriction 
of the esophagus at the cardia. pe 
observed intermittent relaxation of the cardia, allowing small 
amounts of barium to pass into the stomach. Mild cases may 


in Infancy. P. Brusca 
G. Granata. Minerva pediat. 7:1031-1035 (Sept. 8) 1985 
(In Italian) (Turin, Italy). 


Cor pulmonale in infants is rare. The authors’ results of a 
long-term study of 100 children from a few days to 6 years of 
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down, there occur varying degrees of disturbed behavior, which 

are often grouped under the heading “adjustment reaction of 

later life.” The elderly person may become argumentative, hos- 

tile, withdrawn, and suspicious. Adjustment problems of this 

sort represent clinical examples of partial breakdown in ego 

strate the importance of the individual's mechanisms for deal- 

ing with feelings about one’s self and about others. Adjustment show only slight dilatation of the esophagus. Later cases may 

techniques become progressively more ineffectual, and the elderly show marked dilatation and elongation, with loss of peristaltic 

individual is largely defenseless against the major stresses of action. Filling defects in the esophagus are often seen, represent- 

of old age. He may then rely on memories and fantasies for ing retained solid food material. Plain chest films may show an . 

his gratification and live in the past. The person with such defects air and fluid containing sac in the mediastinum, projecting usually 

is most vulnerable to the loss of external supports that come into the right side of the chest when the esophagus is more 

with age—loss of friends, relatives, and jobs. Bodily changes dilated and elongated. The first of the two children presented 

ee here had a relatively early case with only moderate dilatation of 
the esophagus. The second case was of longer duration, showing 
a markedly dilated esophagus, with bronchopneumonia resulting 
from the spillover of ingested material into the tracheo-bronchial 
tree. Cardiospasm should be thought of as a possible cause of 
vomiting in children, and children with frequent respiratory 
infections should be subjected to csophagography to investigate 
the possibility of a spillover syndrome associated with cardio- 
spasm. 

infants do not differ essentially from those of the syndrome in 
adults. Arteriosclerotic process of the lesser circulation, intimal 
hypertrophy, and embolisms, all of which are common in adults 
with this syndrome, are exceptional in infants, but atelectases, 
disturbances caused by compression, and infectious and mechani- 
cal causes are more frequent in infants. Diagnosis of acute 
cor pulmonale can be made only if the following signs are pres- 

ee ee a _ ent: (1) clinical findings of pulmonary congestion of abrupt onset, 
sympathomimetic drugs or aminophyllin to counteract spasm of ary sound; (2) radiological findings of increase in the right side 
the bronchial musculature; antibiotics or corticotropin or corti- = of the heart with enlargement of the shadows attributable to the 
sone derivatives to decrease inflammatory reaction; and expec- large pulmonary vessels without evident impairment of the left 
torants and humidified inhalations to decrease the viscosity Of = ventricle; and (3) electrocardiographic signs of hypertrophy and 
mucus. The cycle of mutually reinforcing anxiety that arises be- = gijatation of the right ventricle and atrium. A clear distinction is 
made by the authors between cor pulmonale and the cardio- 
by vascular impairment that occurs during the course of infectious 
and or toxinfectious pulmonary diseases in infants. A diagnosis of 
response of certain individuals to accumulated stress. The sources cor pulmonale can be made in those infants in whom a truc 
of stress vary from time to time and from individual to individ- ©" diovascular impairment caused by vascular or parenchymal 
m must assumed. Superimposed factors of infecti radiological, rdiographic 
physical or chemical irritation, of specific allergic no or tioned earlier. It should be ruled out in those infants in whom 
of emotional tension serve to activate the latent tendency. Appro- a cardiovascular impairment arises during the course of a pul- 
priate long-term management must be guided by the relative monary disease or a systemic disease localized to the lungs and 
; be pedin is not the result of a vascular or parenchymal alteration of the 
respiratory system but the expression of a general toxic infection 

or metabolic derangement. 
Ceatribution to the Problems of Diagnosis and Therapy in In- 
fants with Stenosis of the Aortic isthmus. G. Gruner and M. 
abling problem, attention to the emotional components of the Herbst. Klin. Wehnschr. 33:996-1002 (Nov. 1) 1955 (in Ger- 

iliness are clearly indicated and usually require the services of a man) [Berlin, Germany]. 

competent paychintrist. Clinical observations and autopsy findings are reported in 12 
suckling infants with stenosis of the aortic isthmus proximal to 
Ses. Now the ductus arteriosus. Four of the infants were deficient in weight 
¢ . — at birth; all of them were difficult to feed; they did not grow, 
The author presents histories of two children with cardiospasm were pale, and showed lung symptoms. The clinical aspect was 
or achalasia, whom he observed during the last four years. The frequently that of afebrile pulmonary congestion, swelling of 
condition is uncommon but is not rare. The symptoms of cardio- the liver, pronounced pallor, and dystrophy. Rise in temperature 
spasm are those of obstruction at the cardia. In the newborn and cyanosis occurred only in the final stage. Comparative 
infant, vomiting or regurgitation of uncurdled milk is and lower extremi- 
older children vomiting of undigested food is suggestive. is ties proved significant. pu t emoral artery was 
may be Sosieciaiens, “Wiles s p eona poor nutrition and a found palpable in all the infants, but there were definite differ 


ve 


i; 


lateral areas wherever possible or was alternated with the pred- 


cortisone was then substituted for prednisolone on the same 


i prednisolone is ximately four times as effec- 
tive as hydrocortisone. Side-effects were varied, with about half 


bs 


A Pathological Study. P. J. D. Snow, A. M. 


Coronary Disease: 
Jones and K. S. Daber. Brit. Heart J. 17:503-510 (Oct.) 1955 
[{London, England]. 


Serologic Test for Cancer 
med. 


iif 


or antireticular cytotoxic serum, as well as in persons 
to cancer; and titers between 0 and 240 units of cytotoxin for 


also cause changes in the bone marrow. The studies reported in 
this paper are concerned with the morphological changes in the 
cells of the erythropoietic system in the bone marrow in patients 
with tumors. The author presents data on 12 patients with various 
types of neoplastic disease. The majority of these patients had 
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(clinical examination); cardiac, 90%; pulmonary, 90%; renal, PATHOLOGY 
74% ; and gastrointestinal tract, 64% . Visceral involvement pre- 
ceded the cutaneous manifestations in some patients. Pain and 
discomfort of various types made sedation necessary in most 
instances. The specific cause of death in these patients was hard 
to determine because in most cases there was more than one 
factor to which it could be attributed. Cardiac conditions were The authors reinvestigated the relationship between coronary 
present in nine, renal failure in five, cachexia in five, terminal artery occlusion and myocardial infarction by the best available 
complications in four, pulmonary insufficiency in three, hyper- techniques for the postmortem study of both arterial and myo- 
tension in two, and duodenal ulcer with hemorrhage, esophageal- cardial lesions. Twenty-five hearts from patients with clinical 
pleural fistula, and sarcoma with metastases in one each. The coronary disease were subjected to detailed postmortem exam- 
duration of the disease in the 17 patients in whom it was ination, including coronary injection and comprehensive histo- 
accompanied by Raynaud's phenomenon was longer than it was logical examination of the myocardium. The concept of the 
in the other 14. No clinical or pathological evidence of systemic prevention of infarction by the development of collaterals con- 
involvement was found in a supplementary study of autopsy comitantly with gradual narrowing was not borne out. On the 
material from 27 patients with lesions of circumscribed sclero- contrary, almost all occlusions (even in greatly narrowed arteries) 
derma in whom generalized scleroderma was not considered to gave rise to infarcts, and although collaterals developed they did 
have been the primary cause of death. Patients with circum- not prevent infarction. Recanalized occlusions appear to be 
scribed scleroderma, however, should be thoroughly investigated capable of transmitting a functionally significant blood supply. 
for signs of other systemic involvement. The term progressive for if they reocclude new infarction follows. Not only do major 
systemic sclerosis, which was proposed by Goetz and which occlusions almost invariably cause infarction but in addition a 
provides a better description of the clinical picture presented by single occlusion frequently gives rise to more than one infarct. 
commonly observed pathological event, and this occurs without 
has been definitely determined. further coronary occlusion. This tendency for an infarct to ex- 
tend exists for a period of three to eight weeks after the original 
infarct, and this period corresponds closely with the time required 
for the full development of collateral vascularization of the 
ischemic area. It is reasonable to conclude that the collateral 
circulation, when fully developed, plays an important part in 
preventing the extension of infarction by revascularizing adja- 
cent ischemic areas of myocardium. 
0.25% and 0.5% was prepared for topical application in an oint- 
ment of petrolatum and liquid petrolatum. Hydrocortisone in 
a concentration of 1% in an identical base was applied to contra- ferential diagnosis between benign and malignant tumors is pre- 
ee sented. The technique is that of a quantitative complement 
nisolone to permit a comparative evaluation. The prednisolone fixation, using an antigen prepared from cancerous tissues. Nor- 
ointment was effective only in conditions that respond to the mally the blood serum contains this anticancer cytotoxin, which 
topical administration of hydrocortisone; in most cases, however, fixes the complement in the presence of a cancerous antigen and 
the response to hydrocortisone was quicker and more apparent. which is greatly diminished or missing in the blood serum of 
The rapidity with which inflammation subsided was about the patients with cancer. The titer of normal concentration of anti- 
same whichever preparation was used, but the relief of pruritus cancer cytotoxin in the blood serum is $00 units for each cubic 
secured with hydrocortisone was so striking that an investigation centimeter of the serum. For interpretation of the results of the 
is now being made to see whether hydrocortisone has any direct test the following titers are given: titers of S00 units of cyto- 
antipruritic effect. Increasing the strength of prednisolone from toxin for each cubic centimeter of blood serum are normal; titers 
0.25% to 0.5% did not increase its therapeutic effectiveness. between 240 and $00 units for each cubic centimeter of blood 
serum are found in patients with benign blastcma or patients with 
bed , y raped cancer w improved irradiation, hormone treatment, 
ointment acted as a primary irritant on inflamed skin. Hydro- ne 00 me See, 
areas and was well tolerated. The systemic administration tests : 
showed that predaisolone is an effective and highly active anti- _ Centimeter of blood serum definitely show presence of 
ee eel cancer. Titers of anticancer cytotoxin are very low in leukemias, 
ory corticosteroid for dermatological use. The derma- : : ; ot the 
tological spectrum of conditions responsive to prednisolone which fact shows malignancy of leukemia. Results ae 
seems to be very much like that of hydrocortisone. An initial were proved by histopathological studies. Syphilis and t 
dose of 40 mg. seemed to be therapeutically effective in almost losis do not interfere with the results. 
all patients. The maintenance dose averaged from 15 to 20 mg. 
daily. Patients who had been on a maintenance dosage of Morphological Changes of the Erythropoetic System in the Pres- 
80 mg. of hydrocortisone were able to substitute 20 mg. of ence of Tumors. E. Korinth. Blut 1:161-164 (Sept.) 1955 (In 
prednisolone with no lag period or exacerbation of symptoms, German) |Munich, Germany). 
: —— : : : Extensive metastases within the bone marrow may cause anemia 
the POUSRSS CXPSTIERCINE & feeling of well-being and GS Eaewenee by displacement, but anemia may also be produced by impair- 
ment of the erythropoiesis as the result of toxic products of 
metabolism or of disintegration. These toxic products may 
cause changes in the peripheral blood by causing a more rapid 
and increased destruction of the mature erythrocytes, but it cen 
advantage. 


The chromatin often appears eccentrically located as a homo- 
geneous mass, whereas the cellular membrane is at the normal 
site. All cells in the erythropoietic system may show these 

M ; these cellular changes can be differ- 
entiated from the pictures of karyorrhexis in anemias that have 
a different pathogenesis such as megaloblastic anemia and hem- 
orrhagic anemia. The structural cellular in the anemias 
that ic diseases suggest that toxic factors 


Ingestion. 
Bernstein. Radiology 65:549-556 (Oct.) 1955 [Syracuse, N. Y.}. 


The authors describe clinical and roentgenologic observations 
on the colon of nine patients, who had taken irritant or drastic 

became more severe and diffuse, they extended proximally to 
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ileum and distally to involve the colon as 

. Even though the roentgen findings suggested 

enterocolitic process, the clinical histories of all these 
devoid 


and 

there was no evidence of significant shortening or rigidity of the 
. The author presents the clinical histories of 

six of the patients, and points out that the active principles of 
the cathartics used act directly upon the mucosa of the small 
and large intestine. Their irritant action refiexly stimulates in- 
creased muscular activity and tonus. With high levels of tonus, 
lity of the intestine is impaired. In persistent 
become incoordinated and 


4 


is established by the need for the continuous daily ingestion of a 
mucosal irritant strong enough to stimulate the intestinal mus- 
culature refiexly to overcome the incoordinated muscular action 
due to hypertonicity. The majority of the proprietary mixtures 
used were composed of combinations of the milder emodin and 
the more drastic resinous cathartics. Others contained the irritant 

calomel or phenolphthalein, with one or more of the 


2,942 r, at 220-250 kv. and 10-17 ma., spread over 17 treat- 
ments given during 31 days in hospital. The dosage differed at 
the two centers, one giving an average of 3,722 r in 23 treat- 
ments, the other 2,161 r in 12 treatments. Otherwise there was 
no significant difference in the treatment received. Some patients 


received antibiotics in addition to the x-ray therapy. In most © 


on the basis of case histories. Obstruction of the superior vena 
cava was relieved in 83% of the patients, cough in 76%, dys- 
phagia in 75%, hemoptysis in 64%, and dyspnea in 58%. After 
treatment 60% of patients had improved as regards their gen- 
eral condition, 49% were able to live independently, and 17% 
returned to work. The most effective course was an average dose 
of 2,161 © given in 12 treatments. Higher dosage and longer 
treatment produced no better results. Squamous-cell tumors did 
not show such good results as did other histological types. Upper- 
lobe growths responded slightly better than lower-lobe growths. 


vl 
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a more or less severe hypochromic anemia in the peripheral 
blood. The sternal bone marrow showed the following changes: 
1. There was vacuolation of the nuclei of many preerythroblasts 
and macroblasts. 2. There was lack of homogencity of the 
chromatin. The chromatin of the nucleus showed varied density 
and irregular distribution, frequently it was arranged in gross 
strata. 3. The nucleus showed marginal arrangement of the 
chromatin, the so-called hole-form of nucleus, and this was asso- 
ciated with uneven distribution, and the chromatin picture was 
atypical as regards the status of maturation. It cannot be defi- 
nitely ascertained whether these changes represent the same 
process, which is generally known as hyperchromatosis of the 
nuclear wall and which represents a step in the involution of the 
nucleus. 4. There is clumping of the chromatin in the nucleus. 
imuinary plain him 1¢s a tubular 
either abolish or block the process of erythropoiesis. The nuclear 
changes may be regarded as the sequel of a disturbance in 
karyokinesis and in cellular development and maturation. It was 
impossible to ascertain whether the structural changes in the 
individual cell are reversible. The bone marrow changes proved 
to be reversible. pation from slowed intestinal transport. Thus a vicious circle 
The Dangers of Bronchography ia Pulmonary Tuberculosis. 
K. M. A. Perry. Brit. J. Tuberc. 49:284-292 (Oct.) 1955 (London, 
England). 

The author mentions several attempts at outlining the br vegetable irritants. It is suggested that the continuous overdosage 
chial tree by an opaque medium. While about ae at ra for so many years is responsible for the recangen manifestations, 
iodized oil, Lipiodol, is expectorated three or four hours after namely, the simulation of enterocolitis, which must be differ- 
its injection, the rest remains in the lung indefinitely and little is tiated from inflammatory disease affecting the small and large 
and resulting pulmonary collapse has been observed. Another 
disadvantage of the retention of Lipiodol is that it produces x-ray Palllation can 
shadows for many years afterwards. A newer opaque medium, 

Dionosil, in both watery and oily solution, is absorbed in the The investigations described were undertaken to determine 
lung and is excreted by the kidneys. It does not, however, give what forms of bronchial carcinoma are best suited for palliative 
quite such a good definition as Lipiodol and is still an iodide roentgen therapy. The patients were seen at the radiotherapy 
preparation. The older generation of physicians was aware that departments of two London hospitals between August, 1953, 
pulmonary tuberculosis tended to be activated by iodine and its and January, 1954. Only those receiving palliative x-ray therapy 
derivatives and so was careful to avoid giving it to patients with were accepted. The diagnosis was histologically confirmed in 35 
this disease. In recent years this opinion has tended to be dis- of 69 patients, and the analysis of the effect of radiotherapy was 
regarded and even denied and bronchography has, in some places, restricted to these 35. Roentgen therapy in most patients was 
been carried out in patients with chronic pulmonary tuberculosis, applied to anterior and posterior chest fields, but in a few pa- 
particularly preparatory to segmental resection. At one London tients additional parts were employed. Seven patients were 
Chest Hospital it was demonstrated that bronchography demon- treated with the aid of grids. The average over-all course was 
strates a degree of segmental localization not obtainable by other 
means. The author, however, presents two patients in whom 
tubercle bacilli appeared in the sputum after bronchography with 
oily mediums. In three other cases, tuberculous bronchopneu- 
monia was precipitated by the investigation. This evidence sup- 
therefore, that 1s investigation in s ve a site 
patients with that disease. Zo: 8 irradiation. Some had anorexia and slight nausea, but none had 
radiation sickness. The various types of response are illustrated 
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these points are generally minor. This book is well organized 
and interestingly written It can be recommended both as a 
re as a textbook. 
the Army Ale Forces in World War Ul. By Mac 
t A. Coleman. Department of the Air Force, Office 
al. Cloth. $7. Pp. 1027, with illustrations. Super- 
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in various theaters of operations in World War 
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specifically so stated. chiefly to flight surgeons and medical historians. 
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QUERIES AND MINOR NOTES 


KELOIDS FOLLOWING 
To THe Evrron:—Wahat is the cause and treatment of thickened 
and painful thyroidectomy scars? My patient has had three 
excisions of the scar because of thickening and stinging sensa- 
tions. Repeated x-ray treatments beginning the day of ex- 


Answer.—Thickened and sometimes painful keloids are quite 
incisions 


WATERPIPE SMOKING AND LUNG CANCER 
To tHe Eptror:—With the controversy on the possible cause 
of carcinoma of the lungs by cigarette smoking | would like 
to know if there has been a study of cigarette smokers in Tur- 
key who use a waterpipe (nargileh) exclusively. 
W. Bergmann, M.D., Oakland, Calif. 


The answers here published have been prepared by competent authori- 
ties. They do not, however, represent the opinions of any medical or other 
unless specifically so stated im the reply. Anonymous com- 


smoke is sucked, and the depth to which it is inhaled differ widely 
from that of cigarette smoking. (Bogen, E.: The Composition of 
Cigarets and Cigaret Smoke, J. A. M. A. 9321110 (Oct. 12]1929). 
Studies in other countries indicate that pipe smokers do not have 
the excess lung cancer mortality that is noted among cigarette 
smokers (Sadowsky, D. A.; Gilliam, A. G., and Cornfield, J.: The 

and Carcinoma of the 
Lungs, J. Nat. Cancer Inst. 13:1237 |Apri’| 1953). This probably 
applies to the users of the nargileh, though no direct studies have 


minimize the necessity for water purification. The diluting 
volume or the rate of inflow to outflow is very important in 
either a natural or an artificial swimming pool. More than $00 
gal. of fresh water per bather per day may eliminate the neces- 
sity for disinfection, but with less than this volume the water 
in the pool will probably require treatment. If the pool water 
is shown to be contaminated by bacteriological test, it should 
be treated with chlorine, hypochlorite, or other halogen com- 
pounds. Chlorine in concentrations of 0.5 to 1.0 ppm is an 

bactericide for Aerobacter aerogenes, Escherichia coli, 
and the various species of Salmonella and Shigella. The official 
report of the American Public Health Association on swimming 
pools states that “public swimming pools must maintain a 


To tHe Eprror:—An obese woman 63 years old has diabetes 
mellitus. In spite of a diabetic diet and 60 units of protamine 
zine insulin daily, her blood sugar level still is around 236 to 
259 mg. per 100 cc., although a urinalysis often is negative 
for sugar. Is there any danger from such high dosage of 
insulin over a long period of time? 

Julian Movohan, M.D., Oakwood, Ohio. 


likely that the patient would benefit greatly by a period of hos- 
pitalization during which time the realities of a weight-reducing 
diet could be enforced on her. In this situation the decrease in 
insulin requirement might conceivably be abrupt and striking. 
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cision were tried but failed to prevent recurrence. Kutapressin 
and Alidase injections gave only partial cure by lessening the 
congestion and stinging sensations. At operation of thyroid- 
ectomy the skin and fat were dissected separately from the 
platysena mtyoides muscle. Various methods of suturing were : : : 
used, including fine nylon subcuticular but the condition been made of it. Since cigarettes are also widely used in Turkey, 
recurs. M L. Raymond, M.D., Johnstown, Pa. and vital statistics there are incomplete, the relatively lower 
: ~~ ' respiratory cancer rates reported among the Turks (Hoffman, 
; F. L.: The Mortality from Cancer Throughout the World, New 
ori, Prudential Life Insurance Co,, 1915, p. 701) cannot be 
adults. It is rare that this complication occurs in people in middle attributed to the use of the nargileh. 
age or beyond. There is no way that such a reaction can be 
completely prevented, because it is the result of a type of heal- BACTERICIDE FOR SWIMMING POOL 
earlier. Sometimes it seems to be of value parenting it. Re- mre 19 
excision of the scar usually results in the patient having to start Soke ered f 
all over again with a new keloid. With the passage of time, the vi 
raised redness and the stinging sensation will disappear, and it M.D., New York. 
4, period. Later in life Answer.—If the pool is a natural outdoor pool, or if it has 
. it can be excised. 
EXPOSURE TO TRICHLOROETHYLENE 
To tHe Epttor:—At a manufacturing plant, metals are dipped 
in trichlorocthylene, which is used as a degreasing agent. What 
are the possibilities of this chemical producing a chronic cough 
and bronchospasm in workers exposed to its fumes? What 
precautions should be taken by employees handling this 
substance? M.D., New York. 
Answer.—Trichloroethylene is a distinctly toxic agent, but its 
characteristic manifestations do not include a “chronic cough 
and bronchospasm.” These features have been reported, and cur- 
rently some belief is that they foremostly may be attributed to 
additives to trichloroethylene for stabilization purposes. The 
prime action of trichloroethylene is upon the kidneys and liver, 
but the carly action is of narcotic character leading to a state 
closely resembling ethyl alcohol intoxication. Instead of con- : 
may possess properties leading to a sedative i t 
tract. Since 0.6 ppm.” This residual range is elective against pathogenic 
: bacteria and will not cause any eye discomfort to swimmers. 
ous industrial agent, due protection should be provided by the 
employer. The maximum allowable concentration is 200 ppm 
of air. Procurement of tolerable atmospheric concentration may HIGH BLOOD SUGAR LEVEL 
ee Answer.—There is no danger in the prolonged use of prota- 
= , inc insulin in the dosage mentioned, or even higher doses, 
Answer.—The nargileh of Turkey, as the hookah or kalian 
of Persia and other forms of waterpipes, is generally used with provided the fasting blood sugar level is determined regularly 
a bowl in which tobacco, hemp, or even opium may be burned, at intervals of a few weeks and is not allowed to fall below 
rather than with a paper-covered cylinder of tobacco or cigarette. levels of 130 > OS 100 = Certainly weight reduction would 
The type of tobacco as well as the manner of its preparation, the be of prime importance in this case, and as weight is lost a re- 
duction in insulin requirement is to be expected. If ordinary 
ne measures directed at weight reduction are not successful, it is 
must contain the writer's name and address, but these will be omitted on 
request 


found to be normal. He has been having pollutions every few 
weeks when asleep but when having intercourse he cannot 
ejaculate any sperm despite normal erection lasting 10 minutes. 
Repeated Huhner tests and examination of the condom worn 
during coitus never revealed any sperm. How can he be helped 
to have children? M.D., New York. 


This inquiry was referred to three consultants, whose respec- 
tive replies follow.—Eb. 


Answer.—To aid this patient toward fatherhood, 
should be removed, if possible. Examination 


while spastic conditions based on psychic inhibitions can be re- 
lieved through psychiatric therapy. Before undertaking the 
artificial insemination with centrifuged spermatozoa, the hus- 
band should take 30 grains (2 gm.) of bicarbonate of soda three 
times daily after meals for three or four days before the next 
sexual relation session in order to alkalize his urine. He is in- 
structed to void before coitus and immediately after. This speci- 
men ‘containing spermatozoa is centrifuged, and the sediment 
with the small amount of urine is injected into the vagina. The 
wife should take a douche of Ringer's or Locke's solution to 
assure the alkalinity of the injected spermatozoa. It is under- 
stood that before subjecting the woman to artificial insemina- 
tion a complete sterility investigation has shown her to be 


from eight and cannot see with any of them. 
M.D., Michigan. 
is a condition in which the cornea, 
instead of being is shaped, thus 


rical 
quently valuable in improving vision. There is no medical treat- 
for the condition. If vision cannot be corrected to more 


to most women, and a considerable percentage of the gyne- 
cologists’ time is spent in treating them. Leaving the cervix as 
a means of support of the 


presence or absence of an enterocele. If the 
enterocele is corrected from below, it necessarily shortens the 
vagina. The vagina is so pliable that, if the ovaries are function- 
ing, any small variation in vaginal depth is soon corrected as 
soon as sex life is reestablished. Removal of the ovaries accounts 
for most of the vaginal atrophy and shrinkage. When placing 
the suture that closes the pelvic peritoneum, if one inverts and 
loosely sutures each ligament as it is encountered from side to 
side and loosely includes the vaginal cuff, excellent pelvic sup- 
port is obtained with pliability. One almost never sees dys- 
pareunia or vaginal prolapse following this method. The 
question of removing ovaries is controversial. Age should be 
the least important consideration in deciding whether to remove 
the ovaries. One often sees women of 50 and 55 years still 
menstruating. The ovaries should always be examined carefully, 
cutti end 


3 


Vol. 160, No. 3 QUERIES AND MINOR NOTES 249 
ASPERMIA DURING INTERCOURSE potentially fertile. Success has been reported in two cases in 
years, has testes and penis of normal size, and his semen was described above was employed. The first report by Fischer and 
cane appeared in Obstetrics and Gynecology (4:352 |Sept.| 
$4). 
KERATOCONUS 
To THe Eprror:—What information have you on cyclodialysis 
surgery for keratoconus? M tient has eight pair o 3 
ot 
should be carried out for local sources of irritation. The con- there may be in D 's oon ane ed thin. 
dition is frequently met with in neurotic individuals. Treatment mark 
ning of the cornea. Vision may be markedly decreased, and ordi- 
may be divided into medical and psychiatric. The medical may nary lenses do not compensate for the irregular curvature 
be prophylactic and active. Under prophylactic may be included : 
the removal of any cause of irritation, such as coitus interruptus, 
chronic masturbation, or excessive riding. Active treatment may 
include instillations of weak silver nitrate solution, sedation, than 20/200 with contact lenses, keratoplasty (corneal trans- 
hydrotherapy, and electrotherapy. Prostatic massage may be em- plant) should be done. Results with this are frequently unusually 
ployed with discretion. The essential elements of psychotherapy good. It is not believed that cyclodialysis has been recommended 
consist of sex education and advice to rid the patient of con- for this condition, and it is questionable whether it would be 
flicts or fears he may be entertaining in regard to marriage. If effective. 
the results of such therapy are poor, artificial insemination 
5 should be considered. The patient should wear a sulfur-free HYSTERECTOMY 
0 prophylactic when retiring for the night. The sperm may then To tHe Eprror:—What standpoint should be taken in the ques- 
be retrieved from this source and used in artificial insemination. tion of total versus subtotal hysterectomy in young women, 
Answea.— condition here described represents un- below age 35, in cases of benign uterine pathology? If total 
commen but —. -recognized variety of partial Saspanten, Ges hysterectomy has to be done in all cases, is it advisable to 
leave one ovary in these young women, and if so, has the 
nocturnal emissions occur, it may be assumed that there is noth- 
. risk to be accepted that this ovary may become the cause for 
ing intrinsically wrong with the reflex neuromuscular mecha- future trouble? 
nism of ejaculation. With a view to other causes, the patient's : M.D., New York. 
general health, hygiene, and endocrine status should be investi- Answer.—When a hysterectomy is indicated, a complete or 
gated. In most cases of impotence, complete or partial, a psy- total hysterectomy should be done regardless of the age of the 
chogenic factor is predominant and so a cure can rarely be patient. The cervix alone is of no value physiologically or ana- 
accomplished without adequate psychotherapy. As long as nor- tomically. In addition to carcinoma of the cervix or endocervix, 
mal physiological performance remains impossible, the follow- other 
. many pathological processes arise in the cervix, such as 
from intercourse during the week preceding the wife's calculated existent discharges that accompany these lesions are a nuisance 
ovulation time. When that date approaches, the husband on re- 
tiring each night should put on a condom, “fish-skin” rather 
than rubber, and use an elastic band to hold it in place. Sooner 
or later a nocturnal emission will occur at or near the fertile be a mistake. If the fascia is not relaxed it is not necessary to 
point in the wife's cycle. If the husband is properly instructed, he leave the cervix to support it; if the fascia is already relaxed 
should have no difficulty in drawing the semen up into a syringe leaving the cervix prevents suturing the broad and uterosacral 
and depositing it on the cervix. ligaments to support the pelvic structures and would more than 
Answer.—The patient referred to evidently owes his ster- likely produce cervical prolapse. Fastening the round ligaments 
ility to a retrograde ejaculation of his semen into the bladder down to the stump of the vagina not only does not add to the 
after sexual intercourse. The simple way of determining this support but frequently makes a tense, painful, hammock-like 
is to examine his voided specimen of urine for spermatozoa ob- band across the pelvis about which patients often complain. The 
tained immediately after coitus. If spermatozoa are found in the depth of the vagina is about the same with abdominal hyster- 
voided specimen of urine, the centrifuged specimen of urine con- ectomy whether or not the cervix is removed. In vaginal hyster- 
taining spermatozoa can be used for artificial insemination pro- ectomy with plastic repair, the depth of the vagina depends 
vided husband and wife consent to this procedure. But before 
resorting to artificial insemination, a urologic and psychiatric 
assessment of the husband's condition is advisable because local 
conditions around the internal sphincter of the bladder can be 
cleared up by urologic methods of treatment on the one hand, 
rather large ovary is the only normal one, the opposite one being 
atrophic. If both ovaries look normal, they should both be left. 


Great care should be used in maintaining the ovarian circula- 


M_.D., Ohio. 


be verified by an expert hematologist. 


There are numerous pitfalls in doing a white blood cell 


It requires skill to do a differential 
well to repeat the blood work and 


cell count. 
seek the advice 


tinum, tests for occult blood in his stools, and a bone marrow 
study. It should be recalled that a preleukemic state may reveal 
no other findings. That the differential count was normal should 


It 
of 
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ee medically untrained person making heart “examinations,” but 
tion. One must risk the rare possibility of an ovary becoming also such a practice could lead to much confusion. Serious heart 
ready present, it should develop after removal ca on constantly to clarify or interpret “symptoms” 
uterus, although it may get worse if already present unless both examiner believed he had detected. The average physical arm 
ovaries are removed. In the woman aged 50 or over, one must cator probably would be the first to reject any such program, 
use individual judgment about removal of the ovaries. since he would recognize the inadequacies of his training so 
— far as participation in a medical program would be concerned. 
To tHe Eprroa:—What effect have cortisone, hydrocortisone, NASAL POLYPS 
and metacortone on osteitis deformans? Are there any other To rue Eprroan:—Please advise the 
present status of deep therapy 
drugs of value in this disease’ M_D., Pennsylvania. and/or irradiation of nose to prevent recurrence of nasal 
ANswer.—In osteitis deformans (Paget's disease), local bone polyps after surgery. M.D., Michigan. 
destruction of unknown etiology elicits secondary compensatory ANswer.—Nasal polyps are most often the result of allergy, 
overproduction of thickened. deformed, highly vasculanzed bone. of Gn tue, 
This disease is usually asymptomatic but may produce bone pain, . , , 

: polyps after surgery will be prevented only when the underlying 
deformity, deafness, headache, heart failure, and renal stones. cause is completely ail aed Ole te bare by 
In one paper (Tr. A. Am. Physicians, 68:238, 1955) the authors of achieved 
report experimental evidence that corticotropin (ACTH) and routine histological examination of the excised tissues. More- 
cortisone administration to patients with severe osteitis defor- OV. the possibility of malignant disease is thereby excluded. 
mane sieerations ia calcium beleace, a fall in serem Irradiation therapy does not actually prevent recurrence of nasal 

produces 
kali woe level. ct ' 4 normal in biopsies polyps but in occasional instances may delay their reappearance. 
of involved bones, fall to normal of markedly elevated cardiac It is not in general use, probably because of the increased recog- 
outputs, and prompt relief of bone pain and headache. Unfor- nition of the role of allergic factors in nasal and sinus disease 
tunately the large doses of corticotropin or cortisone that may and the growing reluctance of the medical profession to use ir- 
be necessary to suppress osteitis deformans may be expected to radiation for benign conditions. If used intranasally, the dosage 
have the usual incidence of complications of adrenocortical and application must be carefully planned by an expert in order 19 
som, wanted to avoid such unpleasant sequelae as dryness, crusting, and vl 
lowered resistance to infection, psychosis, peptic ulcer. It impaired olfaction. 
remains for future investigation to outline the limits of clinical 
in osteitis deformans vitamin C $00 mg. daily, vitamin D $0,000 Epiton:—Can 

con- 
units twice weekly, and two to three glasses of milk daily have sidered normal for a clinically asymptomatic patient? If not, 
been used. In certain instances this safe therapeutic regimen has hat > 

a what pathology would you suspect in the following case? A 
produced gratifying relief of bone pain. man, 57 years of age and in apparent good health, was seen 
Aug. 21, 1955, for the first time professionally. He came in 
CANNED FOOD simply to satisfy his family's wish for a physical check-up. His 
that is not bulging, if the contents will be harmful when eaten? adult life had he visited a doctor professionally and that was 
Under certain conditions canned goods are kept in the house to procure life insurance. The examination revealed moderate 
for a long time. M_D.. Pennsylvania. obesity, seriously worn down incisors (no cavities), and a 
7 . diffuse erythema of the palms bilaterally. Only the blood dis- 
Answer.—Commercially canned food will keep in good con- played any peculiarity. The red blood cell count, hemoglobin 
dition almost indefinitely and can be used without fear as long eee ee Oe ae 
as the container shows no evidence of deterioration, such as within normal limits. 
bulging ends and/or excessive rusting. The heat treatment to Robert G. Rothberg, M.D., Glenolden, Pa. 
which all canned foods are subjected destroys any spoilage bac- ‘* Awe 
teria present in the food. The permanent seal on the can pre- 
vents reinfection of the food by any such bacteria present in replies follow.—Ep. 
the air. This applies to all canned foods except certain items Answer.—A white blood cell count of 26,600 per cubic milli- 
that do not receive a sterilizing heat treatment and except frozen meter is definitely abnormal, and such a leukocytosis demands 
foods put up in cans. All of these, however, bear adequate further studies. The patient should have an x-ray of his medias- 
warning on the label that the product should be kept refrigerated 
USE OF STETHOSCOPE BY PHYSICAL EDUCATORS PO 
ede ANSWER.—A white blood cell count of this magnitude is ab- 
ate his conditioning procedures by listening to the heart beat normal. There are physiological variations, but they seldom 
— , exceed 15% of the average normal. That many leukocytes imply 
and pulse rate’? Would it be improper for a physical educator 
to screen his regularly scheduled classes with a stethoscope the presence of (1) inflemamation, (2) emia, or (3) leukemoid 
and refer obvious weak or defective heart cases to a physician” state. The differential blood cell count should suggest the nature 
a of the condition. An increase in stab polymorphonuclear leu- 
kocytes indicates inflammation. Variable percentages of im- 
Answer. — Two basic assumptions apparently are involved in mature cells is a finding in leukemia. Leukemoid states are char- 
this inquiry. One is that the physical educator could be suffi- acterized by immaturity of myeloid cells and are associated with 
ciently well trained, through some procedure that is not indicated acute tuberculosis, syphilis, and polycythemia vera. With a nor- 
in the inquiry, to discriminate between normal and abnormal. mal clinical picture, it may be assumed that either the total white 
The second is that, through following the practice proposed, it blood cell count or the differential count, or both, are inaccurate. 
might be possible to improve detection of cardiac abnormalities. §-|_ EE count. 
if the medical profession is to continue to subscribe to the a ee... be 
fundamentals of medical training, neither of these assumptions someone 
can be accepted. Not only would it be unwise to have a skilled in hematology. 


